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Harbor,  Vt.,  Otter  Creek,  Vt.,  315;  Ticonderoga  River,  N.  Y.,  Narrows  at  Lake 
CbamplaiD,  N.  Y,  and  Vt.,  316;  examinatioDB,  JIT. 

PACIFIC  COAST. 
Ik  charqb  of  Col.  Q.  H.  Mendrll,  Corps  of  Enoineers— 
Oakland  Harbor,  Cal.,  317 ;  Redwooil  Harbi.r.  Cul.,  survey  of  San  Francii 


Is  ca*KOB  or  M*j.  ff.  A.  Jonks,  Coups  of  EKonoutB*— 

Colombia  nod  Lovror  WiU&inette  rivere,  below  Partland,  Oregon,  Upper  WfUunMM 

Riv*T.  Oregon.  331 1  Uppvr  ColDinbiti  uod  Sukka  liveit,  Oragon  uid  Wash.,  Lower 

Cleeritawr  HivBr.  Idafio,  33S;  CiiwliiiBlver,  W««h.,  333. 

EXAMINATION'S.   SURVEYS,    AXD  COMTIKOEKCIES  OF  EIVESS  AKD  HAB^ 


Mli^CELIiASEOUS. 
Ik  ffHAwi^  or  Hu.  G.  J.  Ltskokkh,  Cobfs  or  Smani^as— 
VHldDctan  Aqnediiot,  933 ;  fnereaoing  the  water  (apply  of  the  oltf  (^WaeUngttw, 
»t;  eraetictB  oflMi-wqrafttttw  Great  FolU  of  the  TotonM6,33fi.       " 

Ii  CBAaoM  ow  Col.  Johr  H.  Wixsoa,  U.  8.  A.— 

iBroroTWMont  ani  eai«  of  PnUio  BHlldiaga  and  Qionnda  in  the  DUtllat  of  CoImnUa, 

BBIDGIKQ  KATIGABLE  WATEB8  6F  THE  UNITED  STATES. 

Bridge  of  tha  Kantaeky  and  OUo  Bridge  Compaar  aeroM  the  Ohio  Rlvw  betweea 
(Hncdnnvtl,  Ohio,  and  Covington,  ILj.j  bridge  of  too  8tat«n  Uand  Bspid  Tmwit 
Conpanr  aenwaArtliuKUl,  Statan  uland  Seond,  337j  ehanolac,  ete.,  of  brldgv 
to  b*  Mnatraeted  aeioM  (heHI«iidp^  Birer  atSalnttionra,  Ho.,  gaidWdlkaat 
Oa  brUUm  of  tha  FinabuKh  and  I^ake  Erie  Bailioad  aoroM  the  OUoBiver  at 
BaaTerrFa.,338:  bri^  aoroM  tin  WUlauotte  Blver  at  or  near  tb«  elty  of  Pert- 
land,  Oregon,  lailwi?  bridge  aonMi  Bed  Biver  at  Mreveport,  La.,  Mdge  aoioM  the 
WiUametie  Biver  at  Palem,  Oi^on,  339;  pnmluue  and  leoonatraotion^rfAqnednot 
Bridget  G«Ofgatown,  D.C.,  bridgoacrowtba  Eaatam  Branch  of  the  Potomac  Biver, 

MISSISSIPPI  BITEB  00iaiI88I0N 340 

ESTtUATE    OF    FUNDS    FOR   THE    IMPROVEMENT    OF    THE    MIS8B8IPPI 
RTTER  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  Iftffl.  ..■-...  340 

MISSOURI  RIVER  COMMISSION 341 

YELLOWSTONE  NATIONAL  PARK 348 

ANNUAL    WATER-LEVELS    OF    THE    NORTHERN    AND    NORTHWESTERN 
LAKES 343 

PRINTING  AND  DISTRIBUTION  OF    CHARTS    OF    THE    NORTHERN    AND 
NORTHWESTERN  LAKES 343 

UILITAEY  AND  GEOGRAPHICAL  MAPS 344 

RECONNAISSANCES  AND  EXPLORATIONS 344 

ESTIMATE    FOB    AMOUNT    REQUIRED    FOE    SURVEYS    AND    REC0NNAI8- 
SASCES  IN  MILITARY  DIVISIONS  AND  DEPARTMENTS 345 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS 345 

STATEMENT  SHOWINO  THE  RANK  AND  THE  DUTIES  OF  OFFICERS  OF 
THE  COEPSOF  ENGINEERS  DURING  THE  FISCAL  YEAR  ENDING  JUNE 
30,1887 347 

LAWS   AFFECTING    THE    CORPS   OF   ENGINEERS,   49TH   CONGRESS,   2D 
SESSION,  188^^87 371 


APPENDIX  >"o.  1. 
BEPOET  OF  HAJ.  WSL  E.  KISG,  COEP3  OF 


\ 


APPE>T)1X  So.  2. 
BEPORT  OF  LIEUT  8.  W.  R0E8SLEB,  COEPS  OF  EXGISEBBS. 
LibWf  of  the  Bcbool  of  Applieation  at  Wllleta  Poiot,  N.  T 


BI7EKS   AND   HARBORS,   ETC. 
APPENDIX  A. 

REPOET  OF  HAJ.  JABED  A.  SMITH,  CORPS  OF  EKOIKEEBS. 

lMPR()VF.MEXTH.—LnI>F<:  Channel,  Me.,  436;  Moaite-a-l>ecBar,  He..43S;  NanwoagM 
Elver,  Ue.,  441 ;  BioKor  Harbor  a od  Penobacot  Elver,  He.,  448;  BelAst  Bamr, 
llB.,44r.;  Rockland  Harbor,  Me.,  446;  Portland  Rarbor.Mo., 448;  cbanneliDBMk 
Cots,  Portland,  Ue.,  451 ;  breakwater  at  month  of  Saco  Kirer,  M«l,  453;  SmmUtct, 
Me.,  455 ;  Kunnebuuk  River,  Ma.,  461 ;  York  Harbor,  Me.,  4fiS;  Poitunoath HaihoT, 
N.  H.,  4S.S;  Cocbeco  Elver,  N.  H.,466;  harbor  of  refage  St  LitUe Harbor,  N.  H., 
4G6. 

EXAMIKATioKfl  AND  BURVErs,— Big  Eaplds  of  8t.  John's  Elver,  Me.,  471 :  St  Oeorge'i 
River,  Me.,  from  Wairen  to  Thomastoa,  473;  Matinlcna  Isle,  He.,  with  ■  view  to  a 
harborof  refuge,  4T5;  Ht.  Croix  River  Me.,  from  Ferry  Point  Bridg^  at  Oalaia,  to 
.  BreakwaUr  Ledge,  477 ;  Bar  Harbor.  Ho.,  with  the  view  to  Mtabllahlng  »  bmb- 
water  ao'l  ileeinninp:  the  waten  of  aaid  harbor,  and  eapecially  the  ohannel  between 
Rodick'H  laland  and  Honnt  Desert  Island,  481 ;  Bellamy  River,  N.  H.,  4B4. 

APPENDIX  B. 

BEPOET  OF  LIEUT,  COL.  GEORGE  L.  GILLESPIE,  CORPS  OF  EHOINEEBS. 
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APPENDIX  D. 

BEPOBT  OF  LIEUT.  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

IlimoTXiaHT8.--^Thftiiie8  Birer,  Conn.,  582;  New  London  Harbor,  Conn.,  586 ;  Con- 
Metieiit  BiTer,  Iffaas.  and  Conn.,  587 ;  Clinton  Harbor  Conn.,  596;  New  uaven  Har- 
Wr,Ooiin.,  GOT;  Breakwater  at  New  Haven,  Conn.,  603;  Miltod  Harbor,  Conn. ^ 
01:  Hoosatonie  Biver,  Conn.,  606;  Bridgeport  Harbor,  Conn»  610;  Black  Bock 
Himr,  Conn.,  613:  Soothport  Harbor,  Conn.,  615;  Norwalk  uarbor,  Conn.,  616; 
tamfiffd  HarlKW;  Conn.,  6&;  Port  Chester  Harbor,  N.  Y.,  620 :  Mamaroneok  Har- 
W,  H.  T^  fMy  tkho  Harbor.  New  Boohelle,  N.  Y.,  624 ;  New  Boohelle  Harbor,  N. 
T.,  6B6;  East  Chester  Greek,  N.  Y.,  638 ;  Oreenport  Harbor,  N.  Y.,  630 ;  Port  Jefler- 
MQ  Heibory  N.  Y..  63SI ;  Flui^inff  Bay,  N.  Y.,  634 ;  Bemoving  ennken  Teasela  or  craft 
olrtmeling  oir  endaogeiing  nayigation,  636. 

EzAXQiAnoire.— PeteANeok  Bay,  N.  Y.,637;  Five-Mile  Biver  Harbor,  Conn.,  639; 
Dnek  Island  Harbor,  Conn.,  on  Long  Island  Sound,  641 ;  Glen  Cove  Harbor,  N.  Y., 

APPENDIX  E. 

lEPOST  OF  LIEUT.  COL.  WALTEB  McFABLAND,  COBPS  OF  ENGINEEBS, 

bmovBiiKNTS.— Hudson  Biver,  N.  Y.,  650 :  Harbor  of  Saugerties,  N.  Y.,  660 ;  Harbor 
it  Bondoat,  N.  Y.,  663:  Harlem  Biver,  N.  Y.,  665;  Bemovlng  obstractions  in  the 
Ent  River  and  at  Hell  Gate,  N.  Y.,  689;  Newtown  Creek,  N.  Y.,  699;  Batterniiik 
Chsonel,  N.  Y.,  703 ;  Gowanns  Bay.  N.  Y.,  709 ;  New  York  Harbor,  717 ;  Sheepsbead 
Btj,  N.  Y.,  734 ;  Canarsie  Bay,  N.  r.,  737 ;  Snmpawanns  Inlet,  N.  Y.,  740;  Channel 
tetneen  Staten  Island  and  N.  J.,  743 ;  Baritan  Bay,  N.  J.,  749. 

£zA]ii]iATiOK8.— Channel  between  Jamioa  Bay  and  Bookaway  Inlet,  N.  Y.,  754: 
Int  River,  with  a  view  to  the  removal  of  a  ledge  of  rocks  situated  between  500  ana 
NO  iMt  firam  the  foot  of  Tenth  and  Elevens  streets,  in  the  city  of  N.  Y.,  758 ; 
FMehogne  Biver,  N.  Y.,  759. 

APPENDIX  F. 
REPORT  OF  LIEUT.  GEORGE  McC.  DERBY,  CORPS  OF  ENGINEERS. 

lMfKOVE3fKNT8.~Pas8aio  Bivcr,  N.  J.,  763;  Elizabeth  River,  N.  J.,  7(58;  Rahway 
Ri?er,  N.  J.,  769 ;  Woodbridge  Creek,  N.  J.,  770 :  Raritan  River,  N.  J.,  771 :  Soutlk 
Hi?er,  N.  J.,  773;  Cbeeseqnakes  Creek,  N.  J.,  775;  Keyport  Harbor,  N.  J.,  77G; 
Msttawan  Creek,  N.  J.,  777;  Shrewsbury  River,  N.  J.,  778;  Manasquan  River,  N. 
J.,  782. 

APPENDIX  G. 

BEPORT  OF  LIEUT.  COL.  HENRY  M^  ROBERT,  CORPS  OF  ENGINEERS. 

iMPROVRHRNTS.— Delaware  River,  Pa.,  N.  J.,  786 ;  Frankford  Creek,  Pa.,  799 ;  Schuy  l- 
kiiJ  River,  Pa.,  800;  Ice-harbor  at  Marcus  Huok,  Pa.,  b02;  Ice-barbor  at  the  head 
of  Delaware  Bay,  Del.,  804 ;  ConBtmction  of  iron  pier  in  Delaware  Day,  near  Lewee, 
Del.,  804  ;  Harbor  at  Delaware  Breakwater,  Del.,  805;  Rancocas  River,  N.  J.,  807 : 
Woodbury  Creek,  N.  J.,  808 ;  Mantua  Creek,  N.  J.,  809 ;  Raccoon  River,  N.  J.,  810 : 
Salem  River,  N.  J.,  811 ;  Cohaueey  Creek,  N.  J.,  812 ;  removal  of  wrecks  Irom  Del- 
sware  Bay  and  River,  813;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  814 ;  survey  for  harbor  at  Atlantic  City,  N.  J.,  814  ;  United  Staten 
Commission  advisory  to  the  board  of  harbor  commissioners  of  Philadelpbia,  Pa., 
820. 

Examinations. — Channel  back  of  Brigantine  Beach,  between  Absecon  and  Brigau- 
tine  Inlets,  N.  J.,  6*21 ;  Darby  Creek,  Pa.,  822. 


Z  COirrEKTB. 

APPENDIX  H. 

BEPOBT  OF  MR.  WH.  F.  SMITH,  U.  S.  AOEN'l. 

Improvembnts.— Maaric«  River,  N.  J.,  636;  Wilmington  Harbor,  Del.,  627;  toft- 
liarbor  at  Mew  Castle,  Del.,  629:  Dock  Creek,  Del.,  8t  JonM  River,  DeL,  811; 
MiHpillion  Creek,  Del.,  833 ;  Broadkiln  River,  Del.,  834 ;  ladian  River,  Del.,  8&;  In- 
land water-way  from  Chincoteaeiie  Bay,  Va.,  to  Delaware  Bay,  at  or  nearLawM, 
Del.,  83C ;  BasqaehaDna  River  above  and  below  Havre  de  Qrace,  Md.,  836 ;  Clmter 
River  at  Kent  island  Narrows,  Md.,  836;  Corsica  Creek,  Md.,  638;  CbopUnkBivec, 
Hd.,e40;  Nanticoke  River,Del.,  842;  Broad  Creek,  Del.,  from  itsmonUi  to  Laonl, 
H43 ;  Wicomico  River,  Md.,  644 ;  Upper  Tlioroughfare  between  DeiFa  IsUod ud  tfae 
mainland,  Md.,  846 ;  Pooomoke  River,  Md.,  renioviog  ennken  veasela  or  oraft  o1>- 
Btmcting  OT  endangering  navigation,  647. 

ExA-MiSATiONS  AKD  8URVBY8,— Duck  Creek,  Del,,  847;  Cambridge  Harbor,  Hd.^ 
851 ;  Fttirlco  Creek,  Md.,  854. 


REPORT  OF  COL.  WILLIAM  P.  CKAIGHILL,  CORPS  OP  ENGINEERS. 

Improvembkts.— Patapsco  River  and  channel  to  Baltimore,  Md.,  660;  AnnapoUi 
Harbor,  Ud.,  BBS;  reWtding  pieraat  Battery  Ixland,  bead  of  tba  Cbeaapeake  Bay, 
864 ;  Jamea  Rivar,  Va,,  SST ;  removing  ennken  vessel*  or  oraft  obstmcting  or  en- 
dangering navigatioD,  879. 

Examination.— Foe  widening  tbe  ohannel  of  Baltimore  Harbor  to  COO  feet,  680. 

APPENDIX  J. 

REPORT  OF  LIEIJT.  COL.  P.  0.  HAIMS,  CORPS  OF  ENGINEERS. 

Improvbmrnts. — Harbors  at  Wasbington  and  Georgetown,  D.  C.,  683;  Potomao 
River  at  Washington,  D.  C,  884 ;  reoonstmation  of  Aqnednot  Bridge,  D.  C,  898 ; 
bridge  across  the  Eaat«m  Brancbof  the  Potomao  River,  D.  C.,  911;  Shenandoah 
River,  W.  Va.,  ftS. 

APPENDIX  K. 

REPORT  OF  MR.  S.  T.  ABERT,  U.  3.  AGENT. 


CONTENTS.  XI 

APPENDIX  M. 
REPORT  OF  GAPT.  WILLIAM  H.  BIXB7,  CORPS  OF  ENGINEERS. 

IiiPlDVBiiKHTB.'— P«iilieo  Aod  T*r  riTen,  N.  C,  1010;  Coutentnia  Creek,  N.  C, 
HKfi  Traot  River,  K.  C,  1016;  Neoae  River,  N.  C,  1020;  in laod  water- w«j  be- 
twMiKeir  Berne  uid  BeAiili»rt»  K.  C,  1026;  harbor  at  Beaufort,  N.  C,  1030;  in- 
hei  waler-waj  between  Beaofiyrt  Harbor  and  New  River,  N.  C,  throngh  Boffue 
taad,  1087;  New  River,  N.  C,  1039:  Black  River,  N.  C,  1042;  Cape  Fear  River, 
K.C.,  1044;  Tadkin  River,  N.  C,  1061;  Waccemaw  River,  8.  C,  1065;  Great  Pee 
Dm  River,  8.  C,  1070;  harbor  at  Georgetown,  8.  C,  1074;  Winyaw  Bay,  8.  C, 
lire;  Santee  River,  B.  C,  1081;  Wateree  River,  S.  C,  1060;  Con^aree  River,  S. 
C,  1093;  removing  sunken  veasele  or  oraft  obetmoting  or  endangering  navigation, 


EuBXanoHB  ahd  sorvxtb.— Lockwood  Folly  River,  N.  C,  1099;  Lnmber  River, 
K.G.,  1108;  Mingo  Creek,  6.  C,  1106;  Clark's  Creek,  8.  C,  1109;  Little  Pee  Dee 
Sifw,  8.  C,  1111 ;  Alligator  River  and  other  waters  oonneoting  Santee  River  and 
BiirbBay,  8.  C,  11L4. 

APPENDIX  N. 

REPORT  OF  COL.  Q.  A.  GILLMORE,  CORPS  OF  ENGINEERS. 

• 
iNFiovxMKim.— Charleston  Harbor,  S.  C,  1125;  Wappoo  Cat,  8.  C,  1138;  Ashley 
ffivir,  S.X).,  1141;  Edisto  River,  S.  C,  1143;  Salkahatchie  River,  8.  C,  1146;  8a- 
vaonah  Harbor  and  River,  Ga.,  1150;  SiEivannah  River,  Ga.,  1166:  Savannah  River, 
sbove  Angnsta,  Ga.,  1172:  St.  Augustine  Creek  (Thnnderbolt  River),  Ga.,  1174; 
BoBSily  Mmahj  Ga.,  1174;  Altamaha  River,  Ga.,  1176;  Doboy  Bar,  Ga.,  1179; 
bnoswiek  Harbor,  Ga.,  1184 ;  entranoe  to  Cnmberland  Sound,  Ga.  and  Fla.,  1191 ; 
iiiide  passage  between  Femandina  and  St.  John's  River,  Fla.,  1199. 
EXAHurATiON.— From  Doboy  Island  to  Doboy  Bay,  Ga.,  1199. 

APPENDIX   O. 

REPORT  OF  CAPT.  WM.  M.  BLACK,  CORPS  OF  ENGINEERS. 

IvpfioVBMENTB.— ^t.  Johu's  River,  Fla.,  l'J07 ;  Volnsiu  Bar,  Fla.,  1216;  Upper  St. 
John's  River,  Fla.,  1219;  Survey  of  eu trance  to  barber  of  Key  West,  Fla.,  1221; 
Ciloosabatchie  River,  Fla.,  1235;  Pease  River,  Fla.,  1237;  Manatee  River,  Fla., 
1:239;  Tampa  Bay,  Fla.,  1243;  Withlacoochee  River,  Fla.,  1248;  Harbor  at  Cedar 
Keys^  Fla.,  1251;  Suwaoee  River,  Fla.,  1253;  Removing  sunken  vesselH  or  craft 
obgtractiog  or  endangering  navigation,  1256. 

Exajoxations. — Tampa  Bay,  Fla.,  including  Hillsborougb  River  up  to  tbe  city  ot 
Tsmpa,  1^7;  Charlotte  Harbor,  including  San  Carlos  Bay,  Fla.,  1258;  Clearwater 
Barbor,  inclnding  Anclote  and  St.  Joseph's  bays  and  the  Narrows  into  Boca  Ciega 
Bay,  Fla.,  1259;  Waknlhi  River,  Fla.,  from  its  month  to  Wakulla  Springs,  1260; 
Channel  from  Hanlover,  on  Indian  River,  to  Gilbert's  Bar,  Fla.,  1261. 

APPENDIX  P. 
REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGIiNEERS. 

Impbovkhents. — Apalachlcola  River,  Fla.,  1263 :  Apalachicola  Bay,  Fla.,  1265;  La 
Grange  Bayou,  Fla.,  1268;  Pensacola  Harbor,  Fla.,  1269;  Choctawhatchee  River, 
Fla.,  and  Ala.,  1271;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1273;  Oconee 
River,  Ga.,  1275;  Ocmnlgee  River,  Ga.,  1276;  Oostenaula  and  Coosa wattee  rivers, 
<fa.,  Flint  River,  Ga ,  K78;  Coosa  Rivor,  Ga.  and  Ala.,  1281;  Chattahoochee 
River,  Ga.  and  Ala.,  1283;  Tallapoosa  River,  Ala.,  1285;  Cahawba  River,  Ala., 
I2ii;7;  Alabama  River,  Ala.,  1288. 

Examination. — Flint  River,  (Ja.;  from  Montezuma  to  Old  Agency,  1290, 


APPESDIX  Q. 
BEIOBT  OF  MAJ.  A.  X.  DAMRELL,  COBPS  OF  EXGIKCBK3. 

iMrmoTKMKxn.—iUAnU  Hsrbor,  AU.,  1^93;  BUek  Warrior  River,  from  Toscik 
to  Daaiel's  Crack,  AU-,  U99;  Wurior  BiTcr,  Ala.,  132S;  TomUebce Kiver,  t 
Falton  to  Vienna.  1324 ;  ToatUgtiee  BiTcr,  bek>w  VicDiia,  tS7 ;  Old  Town  Cn 
MuB.,  12-n  i  Koxnbee  BtTer,  ilim.,  13^ ;  PaMaKo<il>  Bi*er,  Uim.,  1330 ;  Harbo 
Biloii  itaj-,  Uua..  1333;  Pesri  Birer,  UIh.,  between  Edinborgh  and  Cartilage,  i: 
Peail  Hirer,  Mua.,  from  Jaekwm  to  Carthage,  1336;  Peari  Bivtr,  Hub.,  below  Ji 
•011,133b. 

EXAMOTATiOV.— Soxnbea  BiTer,  Him.,  to  anertain  wbetber  it  can  be  msile  con 
Doiuilj  navigable  bj  a  ajstun  ot  locks  and  dama,  or  otb»nrue.  1343. 

APPESDIX  K. 
REPOBT  OF  MAJ.  W.  H.  HEUEB,  CORPS  OF  ENGIXEEBS. 
iBapectian^mprOTement  at  tbe  Sooth  Paaaof  tbe  MiHisrippi  River 1 


APPENDIX  S. 
REPORT  OF  MAJ.  W.UI.  HEUER,  CORPS  OF  ESGIXEERS. 

iMPBOVEMEVn.— Tchefnocte  River  and  Boene  Falia,  La.,  1^8;  Tan^paboa  H 
La.,  ISai ;  Tiekfaw  BiTer,  La.,  136-J ;  Amite  River,  La.,  1364 ;  Bavon  La  Fonrche, 
13er> ;  Bftjoa  Terrebomie,  Lft.,  ISUT  :  Bayou  Black,  La.,  1M8;  Bajoa  Teche, 
1370;  CoaiMc ting  Bayou  Tecb^witb  Grand  Lake  at  Cbarea loo,  La.,  1374;  Bi 
Conrtablean,  La,,  1375;  Calcaaien  River  and  Pass,  La.,  13TS;  Bajou  Pierre,  it 
I3«;  8abine  River,  La.  and  Tex.,  1383;  Ifeches  River,  Tex.,  13s4;  SaUioe  1 
Tex.,  13H6j  Bemoval  of  BQaken  vesaeU  or  craft  obslnicling  or  eodaiigering  i 
Kation,  1392. 

ExAMiHATiOHS  AiTD  BDBWT.— BajoQ  Roiif^,  La.,  1393;  Bayou  TerrebnDiie, 
from  Hoama  to  Thibodeanx,  1396  ;  Bayoa  Termillion,  La.'  to  secure  iiHvi};: 
from  AbbevUle  to  tbe  railroad  bridge  of  the  LanisianA  and  Texas  Railroad,  I 
MoulU  ot  Calcaaien  River  and  of  Calcaaiea  Pan,  La.,  1402 ;  Uoatbof  Ba.voD  Plu 
mine,  with  »  view  to  lla  ooonection  with  tbe  Uississippi  River  b.v  lochs ; 
Bayoa  PlaqnpmiiM  sod  otber  coBDectioK  streams,  to  form  tbe  best  route  to  G 
Lake,  LalTlWS, 
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KATioars. — Onaohita  River,  La.,  fh>m  Camdeu  to  moatb,  Tfitli  a  slaokwater 
saTJgaUoD,  1487;  C<ffnaj  Biver,  La.,  Dagdemona  River,  La.,  1489;  the  lakes  con- 
neeODg  with  Red  River  between  8nreveport,  La^  and  Fulton,  Ark.,  also  Clear 


Lake,  Black  Bayoa.  Red  Bayoa,  Black  Lake,  and  JE^elly  Bayou,  to  r«)-opeu  naviga- 
ble eommnnicatioii  between  those  streams  and  Rod  River,  La.,  1490 ;  Cypress  Bayou, 
Li^Korth  Fork  of  Forked  Deer  River  below  Dyersburfirh,  Tenn.,  1494;  Onaohita 
fSmet  above  Camden,  Ark.,  1495;  Cassity  Bayou,  Miss.,  Bayous  Rondeway  and  Vi- 
isl^La.,  1497;  Little  River,  La.,  1498. 

APPENDIX  V. 
REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

llmoTKluurrs.— Red  River  alwve  Fulton,  Ark.,  1502;  Little  Red  River,  Ark.,  1503; 

Siihie  River,  Ark.,  1505 ;  removing  obstructions  in  Arkansas  River.  Ark^  1506 ; 

Aifamsaa  River,  Ark.,  1510^  survey  of  Arkansas  River,  Ark.,  from  Little  Rock  to 

in  wrath,  15S8;  Petit  Jean  River,  Ark.,  1529;  Fonrche  River,  Ark.,  1531;  White 

Rifer,  Ark.,  1534 ;  Black  River,  Ark.  and  Ho.,  1537 ;  St.  Francis  River,  Ark.,  1539 ; 

yingniUe  River,  Ark.,  1543. 
[ElAMQrATiONS. — ^Little  Kiver,  Ark.,  1545;  SaUne  River,  Ark.,  1546;  Cache  River, 

AiL,  1547;  Little  River,  Mo.,  from  Homersville  to  its  Junction  with  the  St. 

Fnncis  River,  1548;  St.  Francis  River,  from  Greenville,  Mo.,  to  the  Arkansas  State 

Une,  1549. 

APPENDIX  W. 
REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENQINEERa 

[fmovsifcrrB. — Removing  snaes  and  wrecks  from  the  Mississippi  and  Missouri 
lifca,  1553;  Mississippi  Kiver  between  the  Ohio  and  Illinois  rivers,  1556;  Gasco- 
nde River,  Mo.,  1590;  Osage  River,  Mo.  and  Kans.,  1591. 

EuimrATiOK.— Osage  River  from  its  month  to  Osceola,  with  a  view  to  movable 
kdn  and  dams,  or  other  methmls  of  improvement,  1593. 

APPENDIX  X. 
REPORT  OF  CAPT.  C.  B.  SEARS,  CORPS  OF  ENGINEERS. 

Impsovsments. — Missouri  River,  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  1597 ; 

Yellowstone  River,  Mont,  and  Dak.,  1601. 
Examination. — James  (Dakota)  River,  Dak.,  1603. 

APPENDIX  Y. 

REPORT  OF  CAPT.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

hmovESOENT. — ^Mississippi  River,  between  the  Des  Moines  Rapids  and  the  mouth  of 

tbe  Illinois  River,  1G07. 
EXAXINATION. — Bars  in  Hamburg  Bay,  HI.,  1()16. 

APPENDIX  Z. 

REPORT  OF  MAJ.  A.  MACKENZIE,  CORPS  OF  ENGINEERS. 
Improvements. — Upper  Mississippi  River,  operations  of  snag  boats  and  dredge  boats, 


1614 ;  dry-dock  at  Des  Moines  Rapids  Canal,  1651 ;  removal  of  bar  in  Mississippi 
River,  opi>08ite  Dubuque,  Iowa,  1653 ;  ice  harbor  at  Dubuque,  Iowa,  1656 ;  harbors 
of  lefnge  on  Lake  Pepin,  at  Lake  City,  Minn.,  1657;  Harbors  of  refuge  on  Lake 
Pepm,  at  Stockholm,  Wis.,  1658. 


APPENDIX  A  A. 


KEPOBT  OF  MAJ.  CHAKI.Eg  J.  ALLEN,  COBPS  OF  ESGISEEBS. 
tarKfi* m E -11  n.—FmterrU ion  of  tbe  Falls  of  St.  AotboBT,  IGiih^  IGGO;  contn 


waunicf  (ImHui 


S   I'lO. , . 

._  KiTcr,  Minn.,  ITIO  ;  Brd  BiTCT(rftlKy«tll,lliim.  and  D 
«r  lock  ukI  dam  M  GooM  Rapida,  Bed  EiTcr  of  Ute  Soctb,  Mi 


WU.,  I7«&; 
171^;  « 
and  Iiak.,  17'^, 

£x«MiXATioxa.— Uaitwr  at  Hudann,  Lake  St.  Croix,  Wis.,  KfS;  Bed  Lake  Ri 
from  Grand  Forks  tolled  Lake,  Uinn.,  ]72t;  csoacaof  theatnoidinarjOTtrfli 
of  lb*  CUfipewa  BiTer,  Wis.,  and  what  mcftoa,  if  any,  can  be  adopted  ta  pm 
tbeir  reenrrewie,  ITM;  Bed  Birer  of  the  Korth,  Uinn.,  from  Moorehead  to  Fti 
Fa]l«,1733. 

PAET   III. 

APPENDIX  B  B. 

EEPOBT  OF  LIELT.  COL.  J.  W.  BABLOW,  COBFS  OF  ESGIXEERS. 

iMI-KUveMEitTM.— Trnnriwe  Biver.  1737;  Freocb  Brosd  Biver,  Teon.,  1 T5I ;  L 
TRuDcweeBirer,  TcDD.,  175i!;  Hiawamee  Birer.  Teou..  1754;  Clinch  Biver, Te 
n!£;  Duck  Birer,  Tpdd.,  1757;  CamberlaDd  Biver.  Tpdd.  and  Kj.,  1758;  & 
Fork  ofCainlierlaad  BWer,  Kj-.,  17G5;  Canoy  Fork  Biver,  Teun.,  1T66. 

EXAUUfATIoan.— Cuner  Fuik  River,  Tenn.,  1766 ;  Holalon  Birer,  Tenn.,  1772. 

APPENDIX  C  C. 

BEPOET  or  LIEUT.  COL.  WILLIAM  E.  MEBBILL,  COEPS  OF  EKGIKEI 


I^ckand  l5an 

at  lien's  Iilaod,  Allecbflny  Biver,  1>411 ; 
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APPENDIX  E  B. 
BEPOBT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEEB& 

•EOVSMxars.— ^xMt  Kanawh*  Blver,  W. Va.,  1911 ;  Elk  River,  W.Va.,  1923 :  New 
iif«r»fiQiiit]ie  moath  of  WilaoD,  in  Qnyson  Coanty,  Va.,  to  the  month  of  Green- 
iktt  RiTer,  W.  Ya.,  1925. 
iMDiATioar.— Coal  SiTer,  W.  Va.,  1929. 

APPENDIX  FF. 
REPORT  OF  CAPT.  JAMES  B.  QUINN,  CORPS  OF  ENGINEER& 

nmvxMKSrTS. — ^Harbor  at  Dnlnth,  Minn.^  1935 ;  harbor  at  Superior  Baj  and  Saint 
iNk  Bay,  Wia^  1945 ;  harbor  at  Agate  Bay,  Minn.,  1951 ;  harbor  at  Grand  MaraiHy 
liim^  1964. 

APPENDIX  GG. 

REPORT  OF  CHARLES  £.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

?B0VKinERT8. — ^Ashland  Harbor,  Wis.,  1957;  Ontonagon  Harbor,  Mich.,  1967; 
Ea^ie  Harbor,  Mich.,  1970;  establiahment  and  maintenance  of  harbor-linee  in 
Pottece  Lake,  Mich.,  1971 :  Marqnette  Harbor,  Mich.,  1995 ;  harbor  of  r^ge, 
Qtmd  Marais,  Mich,  1999 ;  Manietiqne  Harbor,  Mich.,  2001 ;  Cedar  River  Harbor, 
Mieh.,  2002:  Menomonee  Harbor,  Mich,  and  Wia.,S004:  Oconto  Harbor,  Wia.,2006 ; 
Ptoaankee  Harbor,  Wia.,  2010;  Green  Bay  Harbor,  Wis.,  SOld;  harbor  of  refog* 
II  entranee  of  Sturgeon  Bay  Canal,  Wia.,  9014 ;  Ahnapee  Harbor,  Wia.,  8037 ; 
Kffwaanee  Harbor,  Wia.,  8040 ;  Two  Rivera  Harbor,  Wia.,  8043 ;  Manitowoo  Ha)rbor» 
Wii.,8044 ;  Sheboygan  Harbor,  Wia.,  8047 ;  Port  Waabington  Harbor,  Wia.,  8060. 
lAmvATioar. — ^Toroh  Lake  Channel,  Lake  Superior,  Mich.,  8053. 

APPENDIX  H  H. 

REPORT  OF  CAPT.  W.  8.  MARSHALL,  CORPS  OF  ENGINEERS. 

tPtovsacEifTS. — Harbor  of  refbge,  Milwaukee  Bay,  Wis.,  2055 ;  Milwaukee  Har- 
bor, Wis.,  2061 ;  Racine  Harbor,  Wis.,  2069;  Kenosha  Harbor,  Wis,  2072 ;  Wauke- 
gu  Harbor,  111.,  8074 ;  Fox  and  Wisconsin  rivers,  Wis.,  2077. 

APPENDIX  1 1. 

REPORT  OF  MAJ.  THOMAS  H,  HANDBURY,  CORPS  OP  ENGINEERS. 

m 

PROYKMEKTS. — Chicago  Harbor,  IlL,  2109;  Calumet  Harbor,  III.,  2117;  Illinoi* 
2iTer  III.,  8119;  Calumet  River,  III.  aud  Ind.,2167. 

AxiNATiONS  AND  8URVET. — For  Heuuepiu  Caual,  Farm  Creek,  III.,  with  a  view 
0  changing  ite  course,  2171 ;  Calumet  River,  111.,  from  the  forks  of  the  river  neur 
ts  entrance  into  Lake  Calumet  to  Riverdalo,  and  also  from  Riverdale  to  Blue 
jland,  2172. 

APPENDIX  J  J. 
REPORT  OF  CAPT.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS . 

?BOVEMEXTS  — Charlevoix  Harbor  and  entrance  to  Pine  Lake/Mich.,  2176 ;  Frank- 
ort  Harbor,  Micb.,  2179;  harbor  of  refuse  at  Pottage  Lake,  Mich.,  2180;  Manin- 
ee  Harbor,  Micb.,  21H2;  Ludmgtou  Harbor,  Mich.,  21H4  ;  Pentwater  Harbor,  Mich., 
IriC;  White  Uivor  Harbor,  Mich.,  2187;  Muskegon  Harbor,  Mich.,  2189;  Grand 
iaven  Harbor.  Mich.,  2101 ;  Grand  River,  Mich.,  2193;  Black  Lake  Harbor,  Mich., 
194;  Sangatock  Harbor,  Mich.,  2196;  South  Haven  Harbor,  Mich.,  2198;  Saiut 
pb  Harbor,  Mich.,  2200;  Michigan  City  Harbor,  Ind.,  2202. 
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COKTEKTS- 


ExxMUiAT«i.<u.— GraDd  Eitct,  Mich..  -HOS ;  Pigeon  Uivki.  Hlcb.,  -i-jm ;  Cup 
Micb-.  at  LcJanrd,  with  >  view  to  affording  an  eDlimnoe  to  Carp  Lake  for  Ul 
rvfnoe,  ±IU;  Lake  Michifan,  ai  Eaipire,  with  a  view  to  ctiuing  >  ohann«l 
Ibc  Sir  (mD  LaJ:*  llidiigBa  to  Bar  Lake.  2309 ;  Grainl  TMrene  Bay,  irith  i 
W  conaretng  it  with  Torch  Lakr,  DC;ir  Eastport,  Mich..  :^10. 

APPEXDIS  K  K. 

EEPOBT  OP  LTEUT.  COL.  O.  M.  POE,  CORPS  OF  ENODTEEHS. 

iMPROVKMnns.— Si.  Haiy'a  F>1b  Canal  oni)  River,  Mich.,  K14 ;  operaliDg  u 
or  ttt.  Marr'a  Falh  Canal.  Hlch.,  2£n ;  drr-Uock  »t  St.  Uary's  Falls  Canal,  I 
IJar  L*k«  ChMioel,  Si.  Mary's  Eivcr,  Mich.,  e£)»;  harbor  a(  CbeboT^n  ,1 
2M7;  harbor  at  TIsiiDiler  Bay,  Mkb.,  'VZVJ:  barbor  at  An  Sable.  Micfa.,  a^ 
Rioer,  Mich.,  SSfA;  harbor  of  reAtge  at  Sand  Beach,  Lake  HiiroD,  Uioh.) 
■uam-laoneh  or  ing  for  harbor  of  nfn^ni  at  Sand  Beach,  Lake  Haron,  Mich., 
icc-barlwT of  leTiure  at  Belle  liivor.  Mick,  St.  Clair  PlaisCaiial,  Mich.,  ii&; 
■liDg  and  care  of  St.  Clair  FUta  CdqaI,  Micli.,  iSe4 ;  CUntou  Biver,  Uioh^ 
Detroit  Kiror,  Mich-  2260. 

ExAMtKATIOXS  4Xi>  SURVKYs.— Bar  in  St.  Clait  Eiver,  lljch.,  opposite  St.  Clab 
V^O :  Korih  Biver,  Uicli.,  between  Eamix  aiiil  Dorth  bridj;ea,  Biddle's  Fa 
Mackinac  Harbor,  Mich.,  with  a  Tiew  to  a  breakwnler,  '2211 ;  harbor  at  Yi 
ville,  Lake  Hnron,  Mich.,  'HIS;  Pinepog  Biver,  Mich.,  W*  ;  Bouge  Biver, 
at  itsjnnclion  with  Detroit  Biver,  and  np  tQo  river  to  bridge  of  St.  Lonis  on 
baxb  Kailroad,  2275;  monlh  of  Black  Biver,  Saint  Clair  Cou my,  Micfa.,  SiTB. 

APPEXDIX  L  L. 

EEPOBT  OF  MAJ.  L.  COOPEK  OVEEMAS,  COEPS  OF  ENGlSKEEi 

]MPROV8UK.tTS.— Monroe  Harbor.  Mich.,  atjtjl  ;  Toledo  Harbor,  Ohio,  33(a\ 
Clinton  Harbor,  Ohio,  aS99 ;  SaodnHky  City  Harbor,  Ohio,  2303 ;  Sandnsky 
Obio,330r>:  Huron  Harbor,  Ohio,  S307  ;  Vermillion  Harbor,  Ohio,£IIO:  Blaol 
Harbor,  Ohio,  231^;  month  of  Bocky  Biver,  Ohio,  2:115:  Cleveland  UarbM) 
-ZIIT  ;  F'airporC  Harbor,  Ohio,  -.^4  ;  Ashtabnla  Harbor,  Ohio,  S327  ;  ConneM 
bor,  Ohio,  2-J32. 

EXAMINATION'S  AND  ScRTRTS.— Chagrin  Biver,  at  Its  moatli,  Ohio,  2333;  Sn 
Harbor,  Ohio,  with  a  view  to  a  straight  channel  from  the  north  end  of  Cedv 
to  Ihoeaat  end  of  the  exiBling  channel  in  &ont  of  the  city,  SXiS. 

APPESDIX  M  M. 
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APPENDIX  P  P. 


ANNUAL  WATEB-LEVEL  CUBYES  OF  THE  NORTHERN  AND  NORTHWEST- 

ERN  LAKES 8417. 


APPENDIX  Q  Q. 

REPORT  OP  COL.  G,  H.  MENDELL,  CORPS  OP  ENGINEERS. 

iMntOYUXNTS.— OiddaDd  Harbor,  Cal.,  2419;  Redwood  Harbor,  CaL,  2434:  San 
fvktuoo  Harbor,  San  Pablo  and  Saisun  bays,  Straits  of  Carqoinez,  and  months  of 
Bieramento  and  San  Joaqnin  rivers,  removing  snnken  vessels  obstmcting  or  en- 
4sDgering  navigation,  2426. 

APPENDIX  BR. 

REPORT  OP  MAJ.  W.  H.  H,  BENYAURD,  CORPS  OF  ENGINEERS. 

iMFKOVEMXiTTS.— Wilmington  Harbor,  Cal.,  2429 :  San  Diego  Harbor,  CiKl.,  2431. 
SuETSTS. — San  Diego,  Newport,  and  San  Luis  Ooispo  harbors,  Cal.,  2432. 

APPENDIX  8  8. 

REPORT  OF  CAPT.  A.  H.  PAYSON,  CORPS  OP  ENGINEERS. 

IxpROWMKNTS.— Joaqnin  River,  Stockton  and  Mormon  slonghs,  CaL,  2437  ;  Hoke- 

Innme  River,  Cal.,  Sacramento  and  Feather  rivers,  CaL,  2441;  Petalnma  Creek. 

Cal.,  2446:  Hnmboldt  Harbor  and  Bay,  Cal.,  2447;  Colorado  River,  Nev.,  Cal.,  and 

Am.,  2449. 
EZAMIXATIONS.— Month  of  Smith's  River,  Cal.,  2450 :  Crescent  City  Harbor,  CaL, 

with  a  view  to  a  sea-wall  from  Battery  Point  to  Flat  Kock,  2454. 

APPENDIX  T  T. 

REPORT  OF  CAPT.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERS. 

Improve MEXTS. — Mouth  of  the  Coquille  River.  Oregon,  2458  j  entrance  to  Coos  Bay, 
Oregon,  24t>0;  Umpqaa  River,  Oregon,  i^463 ;  entrance  to  Yaquina  Bay,  Oregon, 
'i465 ;  month  of  the  Columbia  River,  Oregon  and  Watth.,  2470  ;  construction  of  canal 
ftt  the  Cascades,  Columbia  River,  Oregon  and  Wash.,  2476 ;  Chehalis  River,  Wash., 
24ft);  Skagit,  Steilaquamish,  Nootsack,  Snohomish,  and  Snoqualmie  rivers,  Wash., 
2190:  ganging  waters  of  the  Columbia  River  and  principal  tributaries,  Oregon 
ftnd  Wash.,  2491. 

Examinations  and  suRVEYa — Siuslaw  River  and  Bar,  Oregon,  2493;  Nehalem  Bay 
and  Bar,  Oregon,  2496;  Coquille  River,  between  Coquille  City  and  Myrtle  Point, 
Oregon.  2498;  Umpqna  River,  Oregon,  2499. 

APPENDIX  UU. 
REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 


Wash.,  2524. 
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APPENDIX  VV. 
HBPOBT  OF  U&J.  a.  J.  LTDECKER,  C0BF8  OF  ENOIlfEEBS. 

lupROvewsKTS.— Wuhlngton  Aqnedoot,  9KS7 ;  Inareasiag  the  water  sapplT  of 
city  of  Waahingtoii,  D.  0.,  3535;  ereotioo  of  flah-nayi  at  the  Qraat  Faila  of 
Fotomwi,  S964. 

APPENDIX    WW. 

EEPOET  OF  COL.  JOHN  M.  WILSON,  U.  8.  1. 

ImprovemeDt  And  can  of  pnblio  bniIdiDg»«nd  grooDds  in  (ho  Dintriot  of  Calami 
3569. 

APPENDIX  XX. 

BlftDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Bridge  of  the  Eentacky  and  Obio  Bridge  Company  across  the  Ohio  River  bet* 
CtDcinnati,  Ohio,  and  Covington,  Ky.,  2613;  bridge  of  the  Scatea  Island  Rs 
Transit  Company  acro88  Arthni  Kill,  Staten  Island  8onnil,  2632  ;  character,  etc 
bridge  to  be  constructed  across  the  Mississippi  River  at  SaiutLoms,Mo.,2e.')8;  g 
ing  dike  at  the  bridge  of  the  PitUburgli  and  Lake  Erie  Bailroad  acros  the  C 
Eirer  at  Beaver,  Pa.,  2655 ;  bridge  across  the  Will]imBttB  River  at  or  n^ar  the  > 
of  Portland,  Oregon.  2661 ;  railway  bridgb  across  Red  River  at  Shreveport,  La.,  2l 
bridge  acrou  the  Willamette  River  at  Snlem,  Oregon,  3642. 

APPENDIX  Y  Y. 

REPORTS  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

Q.  A.  GiLLMORB,  Col.  of  Engineers,  Bvt.  M^.  Qen.,  U.  8.  A.,  PrttidmL 
C.  B.  COMBTOCK,  Lieat.  Col.  of  Engineers,  Bvt.  Bng.  Gon.,  U.  8.  A., 
Cha.rL,b8  R.  SutbR,  M^or  of  EnKineeri,  U,  S.  A., 
"  .  Henky  Mitchell,  Const  niid  Gcudctic  Survey, 
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BEPOBTS  OF  THE  MISSOURI  RIVER  COMMISSION. 

CHASLB8  R.  SuTKR,  Major  of  EngiDeers,  U.  S.  A.,  Pruideni, 
Aixx.  Macxknzik,  Major  of  Engineers,  U.  S.  i..} 
0.  E  Ernst,  Mi^or  of  Engineers,  U.  S.  A., 
Mr.  0.  C.  Broadhbad, 
Mr.WiuiAX  J.  Broatch, 

Commisrionera, 
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AbbuI  report  for  1885-'86,  ^13;  report  of  the  secretary,  2921 ;  operations  npon  Mis- 
loori  RiTer  between  Sioax  Citj,  Iowa,  and  Fort'Benton,  Mont.,  3022. 

2. 

Seports  respecting  allotnient  of  appropriation  of  Angnst  5,  1886,  3026. 
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Annual  report  for  1886-'87,  3031;  report  of  the  secretary,  3036 ;  report  of  president, 
3096;  report  of  secretary  on  special  surveys,  3111 ;  report  of  secretary  on  obstruc- 
tion to  navigation  at  Camden,  Mo.,  3119;  instrnments  and  methods  nsed  in  taking 
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Arkansas  rivers,  3121 ;  report  on  redetermination  of  standard  steel  tape  from  meas- 
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REPORT  OF  CAPT.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

CoDstTQction  and  improvement  of  roads  and  bridges  in  the  Yellowstone  National 
Pidc,  3133. 

APPENDIX  B  B  B. 

REPORT  OF  LIEUT.  COL.  O.  M.  POE,  CORPS   OF   ENGINEERS,  BVT.  BRIG. 

GEN.,  U.  S.  A. 
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REPORT  OF  LIEUT.  THOMAS  L.  CASEY,  CORPS  OF  ENGINEERa 
Explorations  and  surveys  in  the  department  of  California,  3147. 
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REPORT  OF  LIEUT.  JOHN  DIDDLE,  CORPS  OF  ENGINEERS. 
Explorations  aud  surveyn  in  the  Department  of  Dakota,  3149. 
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REPORT  OF  LIEUT.  WILLIAM  C.  LANGFITT,  CORPS  OF  ENGINEERS. 
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APPENDIX  V  V. 


MAINTENANCE  AND  REPAIRS  OF  WASHINGTON  AQUEDUCT— INCREASING 
WATER  SUPPLY  OP  THE  CITY  OF  WASHINGTON— ERECTION  OF  FISH- 
WAYS  AT  THE  GREAT  FALLS  OF  THE  POTOMAC. 


EEPOBT  OF  MAJOR  G.  J.  L7DECKEB,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1887,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  WaahiDgtoD  Aqoedact.  3.  Erection  offish-ways  at  the  Greet  Falls 

1  IncieasiD^  the  water  supply  of  the  city  of  the  Potomac, 

of  Washington. 


Office  of  the  Washington  Aqueduct, 

Washingtonj  D.  C,  Avgust  27, 1887. 

8ra :  I  have  the  honor  to  transmit  herewith  reports  of  operations  on 
the  Washington  Aqueduct ;  increasing  the  water  of  Washington,  D.  0.; 
and  erection  of  fish- ways  at  Great  Falls  of  the  Potomac,  for  the  fiscal 
year  ending  June  30,  1887. 

Very  respectfully,  your  obedient  servant, 

G.  J.  Lydecker, 


The  Chief  op  Engineers,  U.  S.  A. 


Major  of  Engineers. 


V  V  I. 

WASHINGTON  AQUEDUCT. 

Operations  under  the  appropriations  for  the  Washington  Aqueduct 
have  for  their  object  the  maintenance  and  general  repairs  of  the  aque- 
duct, with  its  accessory  structures,  and  also  of  the  Government  supply 
mains  by  which  the  water  is  brought  to  the  system  of  distributing  mains 
in  Washington  and  Georgetown.  The  principal  elements  of  the  whole 
combination  are :  (I)  The  aqueduct,  11 J  miles  long,  by  which  the  water 
Ls  conducted  from  the  Great  Falls  of  the  Potomac  to  the  distributing 
reservoir.  (2)  The  masonry  dam,  2,877  feet  long  at  the  Great  Falls,  at 
which  place  are  also  a  gate-house,  where  the  flow  of  water  into  the  aque- 
duct is  regulated,  and  a  keeper's  dwelling.    (3)  The  receiving  reservoir, 
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witli  its  inftiieiit  nnd  effluent  gate-bouses,  8liiieo- tower,  vastc-weir,  and 
keeper's  dwelling.  (4)  Tliu  distributing  reservoir,  with  ita  ioflueut  and 
efQuvut  gato-bousos,  acreen-well  house,  and  keeper's  dwelling.  (5)  Tlie 
high  service  reservoir  in  Georgetown.  {(»)  The  Uoveroruent  mains  b.v 
wliicb  the  water  supply  is  taken  from  the  distributiug  reservoir  to 
Georgetown  and  Washington.  (7)  The  bridge  over  Kock  Creek  (at  the 
crossing  of  Pennsylvania  avenue),  through  the  arched  ribs  of  which  the 
water  supply  for  Washington  passes;  adjoining  this  bridge,  on  the 
Georgetown  side,  are  the  aqueduct  office  building,  stable,  and  work- 
shop. 

The  history  of  operations  presents  but  little  variety  from  year  to  year, 
as  it  is  onliuarily  a  record  of  routine  work,  and  current  repairs  of  a 
minor  character ;  such  was  particularly  the  case  during  the  past  year. 
The  Government  mains  were  regularly  flushed,  and  the  numerous  gates 
and  stops  by  which  the  supply  is  regulated  were  kept  properly  oiled 
and  packed,  thereby  maintaining  them  in  good  working  order;  thensual 
precautions  were  observed  to  prevent  ice,  drift,  fish,  etc.,  from  getting 
into  the  aqueduct ;  the  grounds  about  the  reservoirs  were  kept  in  goodj 
cleanly  condition,  and  every  effort  made  to  prevent  the  introduction  of 
any  objectionable  substances  into  the  water  supply ;  the  fences  around 
Government  property  at  the  Falls  and  the  reservoirs,  aggregating  about 
10,500  feet  in  length,  were  whitewashed,  andabout  3,000  feet  thereof  were 
renewed  or  repaired;  rutsin  the  macadam  covering  of  tho  aqueduct  were 
filled,  embankments  repaired  where  washed  or  cut,  and  the  culverts  and. 
ditches  along  the  line  of  the  aqueduct  road  all  cleaned  out  and  kept  in 
good  shai)e.  Most  of  the  work  above  indicated  is  of  a  purely  rontino 
character,  and  is  done  under  the  immediate  supervision  of  the  keepers 
along  the  line  of  tlie  aqueduct,  each  of  whom  is  charged  with  the  care 
of  certain  s|>ecified  sections,  and  all  of  whom  receive  their  instmctious 
in  relation  thereto  from  the  sui>ertntendent  of  the  aqueduct. 

In  the  nature  of  what  may  he  classed  as  special  or  unusual  repairs, 
I  have  to  report:  (1}  The  replacing  of  the  roadway  of  the  bridge  over 
liock  Creek,  tA  which  purpose  12,533  feet,  B..M.,  of  Georgia  heart-pine 
was  applied.  (2)  The  placing  of  riprap  backing  against  the  new  dam 
spanning  the  Virginia  Channel  of  the  Potomac  at  the  Great  Falls,  to 
which  cud  a  small  scow  (40  by  11  feet)  was  constructed  and  a  force 
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■gainst  iojni;  to  the  condnit  from  the  deep  cuta  made  by  heavy  traffic 
diriiig  certain  parts  of  the  year,  especially  in  the  spring-time.  Three 
old  wooden  culverts  ou  the  line  of  the  road  vera  rebailt  in  stone,  and 
one  now  pipe  cnlvert.  At  the  close  of  the  fiscal  year  the  general  coii- 
diCioQ  of  everything  about  the  aqueduct  was  as  good  aa  the  means 
•ailable  coald  make  it. 

The  ontflow  of  water  from  tbe  distributing  reservoir,  aa  measured 
dnring  the  24  hours  ending  at  G  a.  m.  June  2j,  1887,  was  26,878,434 
gallonB,  being  1,335,9JS  gallons  more  than  tbe  outflow  as  measured 
about  the  same  time  in  the  year  preceding.     (See  Table  1.) 

Tbe  water  supply  as  it  passed  the  effluent  gatehouse  of  the  distribnt- 
]ag  reservoir  was  clear  on  256  days,  slightly  turbid  30,  turbid  32,  and 
Tcry  tarbid  38 ;  the  supply  in  this  respect  being  an  improvement  ou 
tbkt  of  the  previous  year,  during  which  cUar  water  passed  the  effluent 
00  only  147  days.     (See  Tables  2  and  3.) 

The  water-level  at  the  inlet  to  the  aqueduct  at  tiie  Great  Falls  has 
Tiried  from  a  maximum  of  3  feet  to  a  minimum  of  0.7  feet  above  tlio 
crest  of  the  dam.  This,  it  will  be  observed,  is  the  fir^t  in  a  long  scries 
of  years  that  tbe  water  level  has  not  fallen  below  tbe  crest  cf  the  dam, 
tbe  nataral  result  of  its  extension  and  completion  to  the  Virginia  shore. 
[See  Table  2.) 

The  average  water  pressure  for  the  year  in  the  supply  mains  at  tbe 
ODSsing  of  Bock  Creek,  as  recorded  daily  at  9  a.  m.,  was  31.03  pounds 
ptf  square  inch ;  tbe  maximum  9  a.  m.  pressure  was  35  pouuds,  and 
tbemiDimnmSS.d  pounds.  Tbe  average  pressure  during  isi:$6  was  32.04 
ponnds.    (See  Tables  1  and  4.) 

The  following  tables,  from  which  tlie  items  above  noted  were  deduced, 
kQI  fomifdi  more  detailed  information  in  relation  to  the  same  points : 

for  the  iaents-fovr  Aowrg  eud- 
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Tablb  2. — SboiciKg/or  eadi  dag  in  tie  y«ur,  (o)  eoniitio*  of  iMl«r  al  Gnmi  TeXW  neAt- 
tug  rewreoir,  and  ditlribitting  reienoir;  {b)  htlgktt  of  water  owr  Aim  at  Great  Fait*; 
(o)  9  a.  m.  premuru  at  Soek  Creek. 
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osed  work  (the  details  of  which  will  bo  found  iu  my  annual  report 
885)  will  be  about  $125,000.  The  law  requires  that  the  sum  neces- 
for  the  annual  maintenance  and  repairs  of  the  aqueduct  shall  be 
ded  in  the  estimates  submitted  to  Congress  annually  by  the  Com- 
ioners  of  the  District  of  Columbia,  and  the  appropriation  has,  for 
mber  of  years  past,  been  included  in  the  bill  for  the  support  of  the 
rict;  bat  I  do  not  understand  that  an  estimate  for  new  work  in  re- 
u  to  the  water  supply  has  any  connection  with  the  annual  estimates 
le  Commissioners. 

rould  therefore  recommend  that  the  Commissioners  be  advised  that 
ium  estimated  as  necessary  for  ^^  engineering,  maintenance,  and  re- 
;  of  the  Washington  Aqueduct  for  the  year  ending  June  30, 1889," 
0,000.  Also  that  an  additional  estimate  of  $125,000  be  submitted 
^ogress  by  the  War  Department,  as  an  item  of  the  sundry  civil  bill, 
nproving  the  water  supply  of  Washington,  D.  C.^  by  intercepting 
li  verting  the  flow  of  surface  waters  and  streams  tributary  to  the  re- 
ng  reservoir,  dredging  the  reservoir  and  paving  its  banks,  and  by 
*olling  the  surface  drainage  near  the  inlet  to  the  aqueduct  at  the 
t  Falls  of  the  Potomac. 


VVa. 


£ASING  THE  WATER  SUPPLY  OF  WASHINGTON,  DISTRICT  COLUM- 
BIA. 

lis  work  was  inaugurated  in  obedience  to  an  act  of  Congress  ap- 
ed July  15, 1882,  and  involves  as  it  sesseutial  features — (1)  raising 
lam  in  the  Maryland  Channel  at  the  Great  Falls  of  the  Potomac,  to 
levation  of  148  feet  above  mean  high  tide  at  the  Washington  navy- 
,  and  its  extension  at  that  height  across  Conn's  Island  and  the  Yir- 
i  Channel  of  the  river;  (2)  extending:  the  Washington  Aqueduct 
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The  following  is  an  oatliue  of  the  biatory  of  operalions  dnring  the 
year,  and  further  details  are  given  ia  the  report  of  Lieut.  C.  McD. 
Townsend,  Corps  of  Engineers,  submitted  herewith  : 

BAH  AT  THB  OBEAT  FALLS. 

At  the  beginning  of  the  year  this  work  required  the  placing  of  oalj 
]93  linear  fect  of  coping  tor  it^  completion.  This  was  accomplisbed 
without  difficalty,  and  the  contract  closed  August  21,  1886. 

The  total  length  of  the  dam  as  now  completed  is  2,877  feet ;  of  thin 
length  1,031  feet  is  comprised  in  the  old  dam  closing  the  Maryland 
Channel,  which  was  raised  to  the  designated  height  by  placing  a  cop- 
ing 15  inches  thick.  The  next  stretch  of  dam  crosses  Conn's  Island, 
and  is  GC9  feet  long ;  the  remaining  1,171  feet  closes  the  Potomac  Ohao- 
nel.    The  new  part  of  the  dam  varies  from  4  to  20  feet  in  height. 

The  final  estimate  of  work  done  by  the  contractors  was  as  follows: 

l.Oee  3  cnbic  yards  coping  masonry,  at  $34.50 36,614.36   '- 

1,98<I.7  collie  yards  cut-stone  masonry,  at  $30.76 4l,8t«.87    ■ 

S.d'M  cable  yards  concrete  masonry,  at  $5.50 15,510.00    . 

ee9  cords  riprap  backing,  at  $7.25 6,U&.S    , 

34.166  pounds  wronght-Tron  drift  bolts  aod  crampa,  at  7  cents 3, 391.  OS 

5,695  cubic  yards  eicavation,  at$I 5,695,00 

9,500  square  yards  area  clearenl,  at  5  centa-. 475.00 

BSTBA  UATBBIAL  AND  LABOR. 

234  cubic  yftrds  coticrote  Biasonn",  at  50  cents 113.00    ' 

40  barrels  Portland  cemont,  at  $2.70 108.00 

1  barrel  For  1,1  and  cement ,  at  $3.75 3,76 

134.5  barrels  Cumberland  cement,  at  $1.15 143.17 

75  cement  ancks,  at  15  cents  . 11. 3S. 

37.57  yards  coarse  sand,  at  $1.20 33.06    - 

2yaniBflnesand,  at  60  cents l.SO 

3  yards  clay,  ftt  $1.25 3.76 

Ktl.SBsqnnre  feet  fine  pointing,  at  30  cents 150.41 

34  linear  feet  Btop-notches,  at%.50 119.00 

Pay-roll  for  services  in  July,  1885 306.98 

Making  deHecting-dams,  coffer-dame,  slnjces,  and  all  other  work  required, 
as,per  supplemental  contract 15,000,00 
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TUNNEL  FOR  AQUEDUCT  EXTENSION. 

At  the  beginuiDg  of  the  fiscal  year  no  work  was  in  progress,  opera- 
tioDS  having  been  saspended  February  1, 1886,  when  the  original  ap.- 
propriation  for  the  work  became  exhausted  ;  at  that  time  the  tunnel 
kid  been  excavated  through  a  length  of  18,538.2  feet,  of  which  1,489.GG 
ftet  had  been  lined,  the  lining  consisting  of  a  facing  of  brick  masonry 
Ud  in  bydraolic  cement  mortar,  with  a  backing  of  concrete  for  the  in- 
TcrC  add  side  walls,  and  a  packing  of  dry  stone,  carefully  placed,  to  till 
Ib  the  space  comprised  between  the  arch  and  the  rock  through  which 
tk  tannel  was  excavated. 

The  saspension  of  operations  continued  until  after  the  passage  of  the 
gneral  deficiency  bill  approved  August  4, 188G,  which  contained  an  ap- 
propriation of  $395,000  for  completing  the  tunnel.    This  appropriation 
Taa  made  after  prolonged  investigation  by  the  Uouse  Committee  on  Ap- 
propriations, as  theresult  of  criticisms  in  which  the  method  of  doing  the 
work,  especially  the  character  of  lining,  was  fiercely  assailed.    Full  rec- 
Old  of  this  investigation  is  found  in  II.  k.  Report  No.  3109,  Forty- ninth 
Congress,  first  session,  of  which  70  pages  out  of  84  are  devote<l  to  this 
subject.    As  a  result  of  this  investigation  the  committee  reported  that 
it  was  not  convinced  that  a  mistake  had  been  made  in  the  plans  adopted 
for  lining  the  tunnel,  ^^  but  recognizing  the  difficulty,  the  novelty,  and 
the  in]i>ortance  of  these  questions  and  the  exi)ediency  of  submitting 
them  to  competent  experts  (the  committee)  have,  in  recommending  the 
amount  called  for  by  the  estimates,  pro\>-ded  that  the  Secretary  of  War 
shall  forthwithtake  the  ad viceof  the  highest  EngineerBoardof  the  Army 
npon  the  plans  and  methods  heretofore  pursued.''    Accordingly  the 
appropriation  of  the  amount  called  for  was  coupled  with  the  conditions 
that  tbc  Secretary  of  War  should  "submit  to  the  Board  of  Engineers 
lor  Fortifications  and  for  Kiveraud  Harbor  Improvements  whether  any 
changes  are  demanded  for  reasons  of  safety  or  economy  in  the  method 
of  lining  said  tunnel  heretofore  adoi)ted  and  pursued,  and  whether  any 
changes  are  required  in  the  metliod  of  lining  and  perfecting  the  reser- 
voir :  I^rovided,  That  said  board  shall  make  full  report  thereon,  and 
pending  such  examination  the  work  shall  proceed  upon  such  parts 
thereof  as  the  Secretary  of  War  shall  direct.    The  work  above  jiro- 
vided  for  to  be  done  under  the  contract  heretofore  made  or  by  a  relet- 
ting, as  in  the  discretion  of  the  Secretary  of  War  shall  bo  most  pro- 
motive of  the  interest  of  the  Government." 

In    i>ursuance  of  this  legislation  it  was  determined  to  continue  the 
work  of  excavation  under  tlie  original  contract  (see  copy  of  correspond- 
ence herewith),  and  this  part  of  the  work  was  resumed  August  30, 188(>, 
and  continued  without  interruption  until  the  close  of  the  fiscal  year, 
when  the  tunnel  was  "holed"  through.    The  workof  excavation  re umin- 
ing  to  be  done  after  that  date  was  only  such  as  will  be  required  from 
enlarging  and  trimming  to  the  requisite  lining  or  normal  cross-section. 
In  the  mean  time  the  matters  in  question  were  promptly  submitted 
to  the  Board  of  Engineers,  as  directed  by  Congress,  and  after  careful 
exaEuiuation  and  personal  inspection  of  the  tunnel  the  Board  made  its 
rei>ort  thereon  August  24,  188G,  a  copy  of  which  was  received  by  me 
from  the  Secretary  of  War  August  27,  188G.    In  this  report  the  Boar<l 
concluded  that  the  exclusive  use  of  concrete  for  lining  (as  had  been 
nrged  in  the  strictures  against  the  method  formerly  iulopted)  was  im- 
practicable, indorsed  the  use  of  the  brick  arch  as  then  being  constructed, 
but  recommended  that  the  tilling  between  this  arch  and  the  rock  in 
place  be  dorto  "with  rubble  laid  in  cement  mortar,  or  with  fine  concrete 
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IKickeil  Holidlj-  around  liirger  stones  according  to  couveiiieuco," 
of  with  dry-stone  packing.  After  carefnl  deliberation  (see  con 
euce  herewith)  supplemental  articles  of  agreement  were  eute 
with  the  contractors  on  the  work,  providing  for  the  nse  of  ml 
"sonry,  no  provision  for  that  classof  work  having  been  made  '  " 
inal  contract.  The  cost  of  packing  or  tilling  was  thereby  increae 
J2.50  to  $4.75  per  cubic  yanl.  Operations  on  the  work  of  lini 
then  resnmed,  and  the  total  length  of  tunnel  lined  up  to  the  cloa 
fiscal  year  was  6,1I0.IJ  feet.  Operations  during  the  year  were  coi 
without  loss  of  life  or  serious  accident  of  any  kind. 

The  total  estimate  of  work  done  by  the  contractors  on  the  tu 
to  June  30,  1887,  is  as  follows : 

T3,!m1  cabic  yards  excavation  in  taonel,  at|d )£ 

2,148.75  cubic  yarda  oartli  excavatiou  in  BbaftB,attC 

S,6T6  CDbic  yatds  rock  excavatioa  in  sbafts,  at  810 

7,828  cobfo  jarda  bricic  maijODr;  in  taaucl,  at  9L4 

2,014  cubic  yards  coDCTule  niaaourv  in  tunnel,  at|0 

4,9116.73  cnbio  yarilu  dry-Btone  packiog  iu  tnnool,  at  fa.rjO . 

3H3  cubic  yards  brick  maaonry  in  shafts,  ot  8li3 - 

600  cubic  jards  eoncroto  masonry  iu  sliafts,  alK> 

a30  cubic  yards  dry-stone  packinfj  in  sliafte,  at  {2.50 

444  linear  feet  air-shafts  complete,  at  915 .- 

tht7.7U  cubic  yards  extra  excavation  in  tunnel,  at.  (I.IiO 

10,178  cubic  yards  rabble  masonry  in  tnnnei,  ut  (4.75. 


Amount  paid  contractora Tq 

Of  the  above  total  the  sum  of  $261,110.81  is  for  work  ilone  dull 

past  fiscal  year.  , 

In  addition  to  the  above  total  there  have  been  expended  fromi 

propriations  tor  aqueduct  extension  the  following  suras : 


.wUltMC^'Vh'i^Vu!:^  \v<J  \7\  i.Wi^ktt*-:!"^- 
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^f  the  lining ;  but,  as  before  sliowa  in  this  report,  we  are  required  to 
;iibstitate  rubble  masonry,  at  an  increased  cost  of  $2.25  per  yard — an  in- 
sTease  of  90  per  cent  It  was  also  assumed  tliat  the  money  required  to 
»rry  on  the  work  would  be  supplied  iu  time  to  prevent  any  suspension 
>f  operations,  but  such  was  not  the  ease. 

After  work  was  resumed  it  soon  became  evident  that  the  extent  of 
:oDDel  calling  for  lining  had  been  underestimated,  and,  iu  fact,  nearly 
ill  the  rock  penetrated  since  that  time  is  such  as  to  make  lining  unques- 
tionably necessary;  besides,  a  considerable  quantity  of  rock  that  was 
c^oosiderc^  firm  and  compact  when  the  estimate  of  1885  was  made  has 
ftince  then  developed  imperfections  and  elements  of  weakness  such  as 
to  seriously  threaten  the  stability  of  the  tunnel  if  left  unprotected  by 
liniog.  Thus  we  now  find  it  important  to  submit  an  estimate  involving 
tlie  lining  of  a  much  greater  length  of  tunnel  than  was  before  contem- 
plated, and  at  a  higher  pric^  to  the  extent  of  the  difference  in  cost  be- 
tween rubble  masonry  and  dry-stone  packing. 

The  original  estimate  made  provision  for  lining  10,893  feet  of  the  tun- 
nel^ while  in  that  now  submitted  this  length  is  increased  to  15,325  feet; 
bat  the  original  estimate  proposed  lining  the  entire  cross-section  of  the 
tunnel,  with  invert,  side  wall,  and  arch  wherever  any  lining  at  all  was 
placed,  whereas  the  method  now  proposed  is  to  vary  the  lining  accord- 
ing to  the  character  of  the  rock,  with  a  view  to  reducing  the  cost  of 
lining:  to  minimum.  Thus  of  the  15,325  feet  which  it  is  now  proposed  to 
line,  it  is  estimated  that  8,025  feet  should  have  the  full  lining,  2,900  feet 
where  the  lining  will  consist  of  arch  and  side  walls,  and  4,400  feet  of 
arch  only. 

The  total  estimated  cost  of  the  tunnel  now  submitted  is  $1,181,582.65. 
The  amount  already  appropriated  is  $999,534.55 ;  whence,  on  a  close 
estimate,  it  appears  that  an  additional  appropriation  of  $182,048  is  re- 
nnired  to  complete  the  work.  But  I  would  urge  that  the  amount  of  the 
appropriation  be  made  $200,000,  in  order  that  we  may  be  prepared  for 
unseen  emergencies,  and  thereby  avoid  any  farther  delay  iu  completing 
the  work.  The  details  of  the  new  estimate  will  be  found  in  the  report 
of  Lieutenant  Townsend,  which  is  transmitted  herewith. 

The  completion  of  the  tunnel  as  now  proposed  involves  the  least 
amoQut  of  lining  compatible  with  the  security  of  the  work ;  it  is  a  seri- 
ous question,  however,  whether  we  should  not  go  further  and  arch  all 
the  rest  of  the  tunnel  in  order  to  provide  against  any  possible  danger 
)f  its  becoming  blocked  by  a  fall  of  rock  from  the  roof,  such  as  might  come 
D  time  through  the  development  of  faults  or  elements  of  weakness  that 
ire  notnow  perceptible.  To  do  this  will  cost  about  $120,000,  iu  addition 
0  the  estimate  submitted  above.  I  am  of  the  oj)inion  that,incousidera- 
ion  of  the  great  importance  of  doing  everything  possible  to  insure 
he  stiibility  of  the  work,  it  would  be  a  wise  economy  to  increase  the 
appropriation  to  $320,000  for  this  additional  element  of  security. 

When  the  water  supply  is  finally  passed  into  the  tunnel,  and  the 
ities  have  become  dependent  upon  it,  any  accident  that  might  call  for 
.  reenrrence  to  the  present  inadequate  system  of  supply  would  cause 
erious  trouble,  if  not  absolute  distress  in  certain  sections.  For  this 
eason  I  am  inclined  to  the  opinion  that  it  may  be  well  to  let  the  tunnel 
11  with  water  when  the  money  now  available  is  exhausted,  and  pump 
'  out  after  the  new  appropriation  becomes  available,  thereby  making 
ctual  test  of  the  stability  of  the  work  before  the  community  becomes 
ei)endent  upon  it  for  its  water  supply.  At  the  same  time  I  can  not 
rge  too  strongly  an  appropriation,  at  the  earliest  possible  date,  of  the 
dl  amount  now  estimated  as  necessary  for  completing  and  realizing 
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tlie  ad  vu  lit  aires  ol'  ttiis  t^ri^at  nurk,  wbicli  aftVuts  so  closely  tbe  eo 
autl  heaUh  of  nearly  200,(HX)  jicople  iii  this  District. 

NEW  RESEBVOIB. 

Tlie  progress  inado  by  tb«  coutractors  on  the  reservoir  during  te  I 
past  flsiail  year  lias  lu'eii  sU)w  anil  t'titirely  unBatiafactorj",  the  woiti^  I 
foito  having  bi-eui'iitirely  tou:4ina11  as  a  rule,  and  the  plant  insniHaatl 
and  in  poor  condition.  1 

At  the  beginning  ol'  the  year  72 7 ,()00  cubic  yartla  of  earth  bad  beena-  ] 
cava  ted ;  the  mean  elevation  of  the  dam  was  lii3.7  orC.3  feet  below  gtsJt; 
the  intercejiting  nia.snni-y  eondnits  had  licen  built  fur  an  aggngiU 
length  of  3,G70  i'eet;  the  slope  ]>aving  of  the  dam  had  been  comiilHtd, 
also  the  paving  of  the  east  sloiieof  tbe  rccerruir,  and  '255  feet  in  le^A 
of  the  west  slope.  .JJuring  the  year  101,18(>  cubic  yardswereexcavWa^ 
and  the  dam  thereby  praetically  completed  ;  the  intercepting  coudntl 
have  been  com]>leted ;  the  slope  paving  on  the  west  and  north  vua 
tended  over  a  length  of  l,!t94  feet,  and  04*2  feet  of  road  gntteiBWI: 
graded  and  ]iave(i.  For  tbe  purpose  of  paving,  0,S10  cubic  yardstf 
stone  had  to  be  hauled  from  tbe  tiiiniel  dumps  at  Cfaamplain  avcM^ 
liock  Creek,  and  Foundry  Branch,  that  taken  from  the  tunnel  atAl 
Howard  Univcmty  sbuft  having  hceu  soft  and  unltt  for  use. 

The  original  appropriation  ($j;31,l!73.75)  for  this  work  was  eshanctid 
in  the  early  i>art  of  tbe  fiscal  year,  but  tbe  general  ileflcicncy  actip- 
proved  Augu6tf4,  lSS(i,  appioprialcd  the  additional  Kum  of  $IGO,0(IOto 
complete  tho  reservoir,  making  the  t<ame  conditious  in  relation  to  iti 
exi)enditnre  as  applied  to  completing  tho  tunnel,  all  of  which  are  fnllj 
set  forth  in  that  part  of  this  report  rebitiug  to  that  work.  The  Boud 
of  Engineers  therein  i-cferiwl  to  was  required  to  determine  whetheru? 
"changes  are  requiivd  in  the  metbod  of  lining  and  iierfecting  there* 
crvoir,"  and  reported  tbci-eon  as  follow.-' : 

"  Tbo  inspection  of  the  new  reservoir  satisfied  tbu  Board  that  tbt 
work  is  proceeding  in  an  entiiely  saliafaetory  manner,  as  proposed bf 
tbe  special  lioanl  of  ISS.'i,  and  this  Boai-d  has  no  changes  to  recoa- 
mend." 

k  should  be  coutinnHl 
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■squired  for  coinpletiDg  the  essential  i'oatiiresof  tbo  work,  but  it 
tliat  additional  money  will  be  needed  to  properly  Ilnislj  up  the 
about  tUe  reservoir.     No  appropriation  for  this  purpose  is  askf^d 

lis  time,  but  it  may  lie  ui:ule  tbe  subject  of  a  special  comuinui- 

t  a  later  date. 

ital  estimate  tot  Tork  done  hy  tbe  MnttaotocB  np  to  Jane  30, 

as  MloTTS : 
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e  altove  total  9ol,G9().51  Is  for  work  dpne  dnriu);  tbo  past  fiscal 
□  additioQ  tbuB  bas  been  expended  for  atone,  trap  rook,  and 
miahed  to  coDtractora  941,084iS0,  and  for  aarreyB,  eoglaeeriDg, 
■ueies,  etc.,  since  the  beginning,  the  som  of  (51^7.51,  making 
1  espenditnrea,  inclnding  retained  percentaffes  and  oatstanding 
»  to  Jnne  30, 1887,  $474,306.09.  The  appropriations  have  been 
rs: 

ly  15,  1888 »43I,273.75 

ignat4, 1886 160,000.00 

al.-. .-     591.273.75 

g  tberafrom  tbo  tobtl  of  expenditDres  and  liabilitiM,  the  bal&nce 
Te  for  continuiDg  and  completin);  tbe  work  at  the  cloje  of  the 
OMwaa ■,.,..     116,967.66 

LAim  FOB  AQUEDUCT  EXTENSION   AND  RESEETOIB. 

mly  payment  made  on  account  of  land  during  the  year  was  that 
6,  to  Bobert  Proctor,  for  963,  and  recording  deed  of  the  same, 
total  $63.50,  on  account  of  land  to  extend  aqueduct.  All  pre- 
lyments  are  given  in  tbe  annual  reports  of  the  Chief  of  Engiu- 
r  1885  (pages  2470  and  2477)  and  188S  (pages  2050  and  20GO). 
lalance  available  for  land  at  tbe  close  of  the  fiscal  year  was  aS 


UAIN  CONNECTIONS. 

nly  work  done  od  the  main  connections  during  the  year  was  tbe 
of  tbe  75-lncb  ontlet  main  from  tbe  new  reservoir,  which  was 
tween  January  10  and  February  38,  1887. 
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Tlio  totnl  amount  expended  ou  account  of  main  connectioDS  to  Jon 
30, 1887,  waa  as  foUowa : 

For  nater-pipi^,  valvea,  and  special  ciLslitigs. (122. 09.1) 

For  pay- nil !»  for  labor,  Hnpcrintendence,  oto 85.  OILS 

FormatPrials,  tools,  supplios,  oto II. 990.0 

For  buuliiig  pipe  from  depots,  etc , ,, S.UU.R 

Total 163,39L<J 

of  wliicti  tlie  sam  of  $838.90  was  applied  during  the  past  fiscal  year. 
The  origiDal  appropriation  was  $1G5,4U0,  and  the  balatico  novr  araiU- 
lile  is  $-,008.58, which  will  probably  suffice  to  complete  this  iiartoftlie 
work  by  makiug  proper  connection  with  the  gatehouse  wbeii  built. 

The  fullowiug  is  an  iibstractof  contracts  for  increasing  tbe  water  sup- 
ply of  Washington,  D.  C,  in  force  during  the  fiscal  year  ending  Jnne 
■  30.  1887 : 

For  dam. — Chittenden  Brothers,  of  Washington,  D.  C,  cpntractm[ 
date  of  contract,  November  7,  1883;  date  of  supplemental  contTMt, 
March  4,  1834.    These  contracts  were  completed  August  21,  1886. 

For  tunnel. — Beckwith  &  Quackeubush,  of  Mobawk,  S.  Y.-coutrut^' 
ors;  date  of  contract,  October  29,  1883;  date  of  supplemental  contnet, 
October  18, 188C.  These  contracts  espired  June  30, 1S37,  but  have  beat 
extended  to  November  30, 1SS7. 

For  rescreoir. — Maloney  &  Gleason,  of  Washincton,  D,  C,  contra^ 
ora;  date  of  contract,  October  30,  18S3;  expired  June  30,  1887;  ei- 
tended  to  October  31, 1887,  subject  to  monthly  forfeit  of  $300  per  maotk 
during  period  of  esteusion. 

The  following  is  a  money  statement  for  the  fiscal  year  ending  Jana 
30, 1887 : 
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We  believe  thai  the  work  oen  not  be  entirely  completed  very  macli  in  advance  of 
•  time  esked«  beoinBe  the  tonnel  yet  remainiog  to  be  driven,  .about  2,100  feet,  is 
■n  Champlain  avenne  heading  extremelv  bad,  and  from  the  Howard  University 
■ding  Tcry  heavy  and  tieacherons  groand,  necessitating  timbering  and  lining  close 
» In  Older  to  insure  its  safe  and  successful  prosecution. 
"We  respectfully  ask  that  an  early  decision  be  made  in  this  matter. 
TooTSy  respectfully, 

Beck  WITH  &,  Quackenbusu. 
O.  J.  Ltdbckxb, 

Major  EngtueerBfU,  8.  A.,  and  Engineer  i»  charge  WaBhingtan  Aqueduct. 

fFint  indonement] 

Office  Wasuington  Aqueduct, 

Waskingian,  June  25, 1686. 

Beepectfnlly  forwarded  to  the  Chief  of  Engineers,  U.  S.  A. 

Igioonng  the  grounds  on  which  the  application  for  the  extension  of  time  is  based,  I 
reold  atete  that  Congress  has  made  no  provision  for  continuing  the  work,  and  there- 
■e  I  can  not  make  the  extension  of  time  as  requested. 

Tlie  importance  of  appropriating  the  money  r^uired  for  completing  the  tunnel 
Mtimated  at  $395,000)  was  urged  in  my  last  annual  report,  ana  subseouently  in  a 
lUer  dated  December  15, 1885,  which  was  duly  transmitted  to  Congress  by  the  hon- 
rable  Secretary  of  War,  dated  Jaonary  15,  imi  (H.  R.  Ex.  Doe.  39). 
The  principal  points  inyolved  in  this  matter  are  briefly  stated  as  follows :  The  con- 
taetofs»  by  contract  dated  October  29, 1883,  undertook  to  instruct  a  tunnel  <<  20,826 
wtlong,  more  or  lees,"  and  to  complete  the  work  <'on  or  before  June  30, 1885."  Thetkne 
i  completion  was  extended  to  June  30, 1886,  but  by  the  end  of  January,  1886,  the 
■onsy  sTailable  for  the  prosecution  of  the  work  had  been  reduced  to  about  $1,500, 
rbereopou  active  operations  were  suspended,  and  the  contractors  instructed  to  limit 
hemselres  to  keeping  the  tunnel  clear  of  water.  A  special  appropriation  of  $5,000 
or  continuing  pumping  operations  was  made  by  Congress  in  the  bill  approved  March 
tt,  1886,  and  this  money  will  all  be  exhausted  by  or  about  the  30th  instant.  After  that 
late,  therefore,  there  will  be  no  funds  of  any  nature  whatever  applicable  to  this  work 
inless  Congress  should  in  the  intervening  few  days  make  suitable  provision. 

"nie  estimated  cost  of  completing  the  tunnel,  prior  to  the  suspension  of  active  oper- 
iftions,  was  $395,000,  but  it  is  probable  that  the  ultimate  cost  will  be  increased  by 
rasson  of  this  suspension,  whicn  has  lasted  since  February  1, 1886,  a  period  of  five 

DDOOthS. 

G.  J.  Lydecker, 
Major  of  Engineer 8, 


letter  of  the  cuixf  of  exgixepnis. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
JFashingtonf  D.  C,  Auguet  9,  1886. 

Sir  :  The  act  making  appropriations  to  supply  deficiencies  in  the  appropriations  for 
the  fiscal  year  ending  June  30,  1886,  etc.,  approved  AngUHt  4,  1886,  under  the  head- 
tog ''Increase  of  water  suppiv,  Washington,  District  of  Colnmbia,"  makes  provision 
for  completing  the  tunnel  and  reservoir,  and  directs  that  Certain  questions  connected 
therewith  be  submitted  to  the  Board  of  Engineers  for  Fortifications  and  for  Rivor  and 
lUrbor  Improvements  (copy  of  the  act  herewith). 

A  copy  of  the  letter  to  tne  Secretary  of  War  in  reference  to  the  questions  to  bo  sub- 
nitted  to  the  Board,  as  provided  for  in  the  act,  is  herewith,  for  your  information. 

In  connection  with  tms  subject  your  attention  is  invited  to  the  proviso  on  page  11, 
in  reference  to  proceeding  upon  such  parts  of  the  work  as  the  Secretary  of  War  shall 
direct  pending  the^xamination  to  be  made  by  the  Board. 

Too  will  please  submit  a  project  for  the  application  of  the  whole  amount  appro- 
pristed,  as  well  as  for  such  parts  of  the  work  as  in  your  jndgmcnt  may  properly  be 
carried  on  pending  action  upon  the  report  of  the  Board. 

By  command  ot  Brigadier-General  Newton. 
Very  respectfully,  your  obedient  servant, 


l^J.  G.  J.  Ltdecker, 

Cmpe  of  Engineers, 


John  G.  Parke, 

Colonel  of  Engineers, 
Bvt,  Maj,  Gen.,  U.  S.  A, 
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LETTEn  or  TUE  CUIKl'  Q 


E  SKCRKTABT  or  w^a, 


OVFICE   Of   1 


I  CuiKv  OF  Ekgweiu, 
U.  S.  Arxt, 
H'aahiiiglon,  D-  C,  Augiut  9,UBfc 

Sir:  Tbe  net  nuikiag  tipiiroprlatioDit  to  Bnpply  dofioioncies,  etc.,  approved  ilfC 
4,   li:^,  miller  the  Lewliug  "Ihctomo  of  -water  supply,   Washington,  DstiMI 
Columbia,"  after  inakiDg  appropriations  for  completing  the  work,  directs  t'   '    ' 
tuin  qaestions  in  ooanecciou  witb  tbe  tunnel  and  reservoir  bo  submitted  M  tticm 
of  Engineers  for  Fortifications  aud  for  River  and  Harbor  Iiuprovemeotit  fur  laTeiC 
tion  and  report  (paRes  10  and  11  of  copy  of  aot  herewith). 

It  is  rocominc'Ddod  that  tbe  Board  be  directed  to  convene  in  this  city  for  the  d 
pnrpose  at  the  earliest  day  practicable. 

If  the  above  meets  approraltho  requisito  ordurs  and  iustructioas  will  be  im 
bom  this  omco. 

A  cop;  of  the  act  will  also  be  furnisheil  M^j.  G.  J.  Lydeckor,  Corps  uf  EngiDMi^ 
with  instrirctioQs  to  anhmlt  a  project  for  the  application  of  the  money  appcupriU*^ 
with  bis  recommendation  as  to  the  manner  in  which  It  is  to  be  applied  onderttasliv. 
He  will  also  be  iustrncted  to  furnish  the  Board  with  all  iDformalion  in  hia  pO! 
touching  the  questions  submitted  fa)  the  Board,  aud  erery  facility  that  the  oi 
may  deem  neceBsary  to  enable  thorn  to  fully  understand  tho  subject  committed  l^-  — 
Very  respectfully,  your  obedient  servant, 

Johk-Newtos, 
Chief  of  E»giiurri, 
Brig,  and  Brt.  Maj.  Ga. 
Hon.  Wm.  C.  Exiucottj  ~ 

Sccrftarif  of  War, 


OtriCE  OV  THE  Washingtos  AQL'EL  .  __, 

Waihinglon,  D.  C,  Aagiut  U,  ISk 

SlU;  Befi-rriiig  to  yonr  instructions  of  the  !)th  instant,  I  have  the  honor  t4  __  . 
below  a  project  for  the  expenditure  of  suoh  port  of  the  sam  of  95lj.'i,000,  appropristiJ  1 
in  the  general  deGeioucy  act  approved  August  4,  16S6,  under  the  heading  "  laeresw  I 
of  water  supply,  Waahingtoo,  District  of  Columbia,"  as  relates  to  the  tunnel. 

Of  the  sum  above  named  ^190,000  is  appropriated  "  to  complete  tho  tunnel." 
this  end  1  submit  that  the  work  of  oscavation  and  removal  of  o\cavatod  iittte 
from  the  tunnel  bo  resuoied  at  once,  ntider  the  contract  heretofore  (October^,  R    . 
made  with  Messrs.  Beckwlth  and  Qaackenbusb,  bat  that  no  farther  work  be  doM  on 
the  lining  until  after  final  action  upon  the  report  of  tbe  Hoard  of  Eugineenislo  I 
.1  __.._. t 1 .1 ified  fo "  -'■  —  '" -"-   •■--  — •■-* 
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d  at  onoe,  with  the  anderstaDding  that  operutioos  under  aaid  contract  be  limited 
»  irork  of  ezoavation  and  the  removal  of  excavated  material  from  the  tunnel, 
»  final  determination  of  the  method  of  lioiug  the  tuunel  is  arrived  at ;  the 
ion  as  to  whether  this  lining  shall  be  done  (1)  under  the  contract  aforesaid,  (2) 
r  said  contract  modified  to  meet  the  ru<^uirements  of  the  case,  or  (3)  by  a  relet- 
—to  remain  in  abeyance  until  after  action  upon  the  report  of  the  Board  of  £n- 
!T8.  The  work  of  excavation  as  herein  recommended  can  properly  be  carried  on 
ing  imch  action. 

o  project  for  work  on  the  reservoir,  for  which  the  act  hereinbefore  referred  to  ap- 
riates  $160,000,  relates  to  a  separate  work,  prosecuted  under  a  separate  contract, 
nvoWes  entirely  different  and  independent  considerations.  In  order  that  action 
lation  to  work  on  the  tunnel,  which  is  of  the  more  pressing  importance,  may  not 
mecessorily  delayed,  I  have  forwarded  this  communication  at  once,  and  will 
>l«te  and  forward  my  project  for  the  reservoir  in  a  separate  letter  to-morrow. 
Very  respectfully,  your  obedient  servant, 

6.  J.  Lydecker, 
Major  of  Engineers, 
ig.  Gen.  John  Newton, 

Chief  of  Engineer$f  U,  8.  A, 


ubttbr  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WaeUngtonj  D.  C,  Avguat  18,  1886. 

r:  The  following  indorsements  on  the  letter  of  Beck  with  &  Quackenbush  of  June 
1^6,  requesting  an  extension  of  time  to  June  30,  1887,  for  the  completion  of  their 
tract  for  Washington  Aqueduct  tunnel,  transmitted  to  this  office  by  your  indorse- 
it  of  Jnne  25, 1886,  submitted  with  your  letter  of  August  11  to  the  Secretary  of 
r,  are  sent  for  your  information : 

[Fonrth  indonenient] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
August  12,  1886. 

espectfully  returned  to  the  Secretary  of  War.  Attention  is  invited  to  the  inclosed 
er  submitted  by  Major  Lydecker,  and  to  the  provisions  of  the  deficiency  act  ap- 
ved  August  4,  1886. 

[ajor  Ly decker's  views  and  his  proposition  for  continuing  the  work  are  recom- 
ided  for  approval,  the  contract  with  Messrs.  Beckwith  &.  Quackeobash  to  be  ex- 
iled to  June  30,  1887. 

John  Newton, 
Chief  of  Engines r», 

Brig,  and  Bvt.  Maj.  Cren. 

[Fifth  indoraemeot.  j 

War  Department,  August  17,  18d6. 

approved  as  recommended  by  the  Chief  of  Engineers, 
ly  order  of  Acting  Secretary  of  War. 

Saml.  Hodgkins, 
Acting  Chief  Clerk. 
(y  command  of  the  Acting  Chief  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Captain  of  Engineers. 
I A  J.  G.  J.  Ltdecker, 

Corps  of  Engineers, 


letter  of  maj.  g.  j.  lydecker,  corps  of  engineers. 

Office  of  the  Washington  Aqueduct, 

Washington,  D.  C,  August  19,  1686. 

rENTLSMEN:  I  have  the  honor  to  inform  you  that  in  accordance  with  instructions 
i  day  received  your  contract  for  the  construction  of  the  tunnel  extension  of  the 
jshington  Aqueduct,  made  October  29,  1883,  is,  viith.  the  approval  of  the  honorable 
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Secretary  of  Wur,  oxitMiOeil 

under  (mill  cunlntct  Im>  limit 

Tfttnl  miiteriul  from  tlio  tu 

the  tuuuel  iH  nrrivi-il  nt,  the  i\neM 

iiiiilrr  the  i-oiitruL-t  utitrKsaid,  ('J)  iiu 

uicntii  uf  thu cmL;  or (:t )  bv  u  rvi«(liui; 


tbu  report  or  the  Bnard  oi  Eiigiueera.'' 
Pleuso  ucknowlfdge  rei   --  - 
Very  reBiiettfiilly, 


iu:iO,  Ic!^,  ■■  with  IbHuiitlt'rslitndiug  that  operatloH 

thu  work  of  excavntion  auil  the  removal  of  tan- 

liual  detennlDation  uf  the  method  of  liniiw 

IS  to  whetber  this  liniD);  itbn.II  lie  dOM (I'J 

'     et  mollified   lo  mueC  the  nqim- 

abejaDce  until  after  actioo  iqwi 


ORUKK  CONVENINa   E 


V  UNQINEKBB. 


HBAD<)nARTBR8  Corps  or  Ekoixrbos, 

United  States  Armt, 
Waahiitglon,  D.  C.  Augutt  1»,  im. 
[Special  orders  No.  111.] 

B;  direotiou  of  the  Secretary  of  Wur,  the  Board  of  EnglDeers  for  FortiScations  tod 
for  £ivor  and  Harbor  Im  prove  mo  nts,  coaaJBtiug  of — 

Col.  James  C.  Dnune,  Corpa  of  EngioeorB, 

Lieut.  Uol.  Hcnr.v  L.  Abbot,  Corps  of  EDgiDeers, 

LioDt.  Uol.  Cyrns  B.  ComBtocIc,  Corps  of  Engineers, 

Lieat.  Col.  David  C.  Houston,  Corps  of  Eogiueers, 

Lient.  Col.  Walter  McFarlaud,  Corps  of  Engineers, 
will  convene  in  tbiti  city  as  soon  aa  prartioubli'.  upon  the  order  of  the  BODiot  nMmber, 
to  investigate  and  report  iii>oii  uerluin  qu<»lioDH  iu  couDection  with  thetamNlMu] 
reservoir,  as  provided  for  iiuder  uut  of  Cougrusii  approved  Angnat  4,  1BB6,  fbr  thf 
"lucrease  of  water  supply,  Waabingtoii.  D.  C." 

UlHincompIetiou  of  the  duties  assigneil  tbi'iii,  themembenof  the  Board  will' retnn 
lo  their  proper  Htsl ions. 

The  Journeys  required  under  this  onler  are  Decessary  for  the  pnblio  servica. 

The  expenses  of  the  Board  will  he  paid  by  HaJ.  Garret  J.  Lydeoher,  Corps  of  En 
gineers,  troni  tlio  appropriation  fur  iuureusing  the  water  supply,  Washington,  D.  C 
By  eommand  of  Brig.  Gen.  Newtrin : 

JOHx  M.  Wilson. 
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lieu  proceeded  to  the  site  of  tlie  new  i^eservoir  near  the  Soldiers'  Home, 
nd  made  an  inspection  of  its  present  condition  and  of  the  methods  em- 
doyed  in  its  constraction. 

A  second  meeting  was  held  at  Major  Lydecker's  office,  at  which 
3aptain  Symons,  Corps  of  Engineers,  until  recently  in  immediate  su- 
pervision of  the  work  on  the  tunnel,  was  present  and  the  whole  subject 
iras  minutely  discussed. 

The  following  conclusions  of  the  Board  have  been  reached  from  in- 
formation thus  obtained  and  after  closely  considering  H.  Ji.  Report  No. 
3109,  Forty-ninth  Congress,  first  session,  with  the  documents  appended 
thereto : 

The  Board  indorses  the  use  of  brick  in  the  lining  of  the  tunnel.  The 
exclusive  use  of  concrete,  in  its  opinion,  is  impracticable. 

The  character  of  the  rock  encountered  in  this  tunnel  is  unfavorable 
to  endurance  from  its  tendency  to  deteriorate  when  exposed  to  the  air. 
In  some  places  this  change  has  already  occurred ;  at  others,  rock  which 
when  blasted  is  sound  and  hard  will  sometime  remain  so,  while  that 
excavated  only  a  few  feet  away  will  in  a  few  months  crumble  almost 
into  clay.  Iron  pyrites  is  often  detected,  and  analysis  indicates  that  it 
is  not  the  only  cause  of  the  trouble.  Impure  mica,  magnesium  silicate 
in  a  talcose  form,  and  perhax>s  other  causes  of  degeneration,  are  present. 
The  headings  were  started  from  the  different  shafts  in  sound  rock  giv- 
ing no  indication  of  the  probable  presence  of  this  disintegrating  rock  on 
the  line  of  the  tunnel,  and  there  appears  to  be  no  reason  why  better  re- 
sults should  have  been  anticipated  by  carrying  the  shafts  and  the  tun- 
nel any  lower.  If  the  bad  character  of  the  rock  had  been  anticipated, 
the  grade  of  the  tunnel  would  have  been  fixed  much  higher.  The  work 
has  now  advanced  too  far  for  any  change  in  grade  to  be  practicable,  and 
it  only  remains  to  make  suitable  provision  to  resist  the  hydraulic  pres- 
sures to  be  apprehended. 

Where  the  rock  is  solid  and  can  safely  be  trusted  to  resist  disinte- 
gration, which  the  engineer  in  charge  judges  from  i>resent  appearances 
will  l>e  the  case  for  about  four-tenths  of  the  length  of  the  tunnel,  no 
lining  is  necessary  and  no  change  in  the  present  cross-section  is  sug- 
gested. 

AVhere  the  rock,  although  fairly  good,  is  unsafe  to  trust  without  lining, 
the  present  plan  is  to  line  with  a  13-iuch  (3  brick)  arch  and  fill  in  solidly 
with  dry  stone  between  the  bricks  aud  the  rock  in  place.  The  Board 
recommends  that  such  places  shall  be  tilled  with  rubble  laid  in  cement, 
mortar,  or  with  fine  concrete  packed  solidly  around  larger  stones,  ac- 
cording to  convenience.  No  motion  can  be  i>ermitted  among  the  stones 
which  are  to  transmit  the  ultimate  pressure  to  the  rock  in  ])lace,  and 
this  can  onlj'  be  certainly  accomplished  by  filling  up  all  interstices  with 
a  solid  mass. 

Where  the  rock  is  still  worse,  so  that  timbering  becomes  necessary  to 
the  safety  of  the  miners,  the  present  plan  is  to  insert  such  beams  as  may 
be  needed  and  leave  them  in  position.  The  Board  advises  the  removal 
of  all  wood  when  practicable;  and  when  not,  to  bed  it  in  a  solid  mass  of 
concrete  or  rubble,  filling  all  voids. 

Finally,  the  case  of  overhead  falls  of  rock  producing  extensive  dome- 
like cavities  is  presented.  Fortunately  these  are  not  common,  only  two 
of  very  large  size  being  reported  by  the  engineer  in  charge.  The  Board 
visited  the  site  of  the  worst  one.  It  extended  31  feet  along  the  axis  of 
the  tunnel  and  the  fall  had  crushed  the  timbering  and  temporarily  im- 
prisoned the  men  at  work.  To  obtain  security  the  overhead  cavity  had 
been  at  once  filled  with  about  forty  cords  of  wood  laid  up  as  well  as  pos- 
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Bible  fruu)  tbu  bottom,  aud  tUe  tuiiDcI  liwl  been  lined  for  alengtli  nfSS 
feet  with  bri(tk  iucreased  overbeiul  at  tho  moBt  exposed  portionx  to  IS 
iucUesin  tluckiieHt)  (-Ibricks).  The  space  between  the  brick  arcL  ud 
tUe  woo<l  overhead  and  between  tbe  arch  ard  the  rock  in  pl&ce  oatlw 
sitlvH  bud  been  filled  in  with  dry  atone  paoke<l  as  closely  as  possible; 

While  it  is  probable  that  wood  iu  snob  positions  will  be  covered idti- 
mutely  by  water,  ibis  will  not  be  true  until  tJie  tnnael  is  filled;  udh 
the  mean  time  dry  rot  uiay  be  at  work  amoD^  this  wood,  aa  wasaeeato 
be  the  ease  with  the  beams  in  several  localities.  But  even  if  tbisbenot 
80,  tbe  wood  from  its  elasticity,  es[>ecially  when  laid  tip  andw  sntdi  d](- 
advantaf^s,  cannot  be  trusted  to  transmit  tbe  pressore  tending  ton^ 
ure  the  brick  arch  when  the  tuunel  is  filled.  The  Board  therefbre  «)■■ 
aiders  that  before  the  work  is  completed  all  wooden  backing  should  be 
replaced  by  solid  ma.soiuy  by  means  ofauxiliary  drifts  ran  over  the  tun- 
nel and  filled  solid  with  masonry,  or  by  a  new  tanoel  aroand  the  Atn 
of  the  cave,  filling  up  tbe  present  tuunel  with  masonry,  or  by  a  ahtth 
sunk  at  the  locality,  as  may  prove  to  be  most  economical. 

In  these  lecom  mend  at  ions  the  Board  has  oonsidei;ed  that  the  coontu- 
pressure  due  to  ground  water  or  to  water  filtering  throagh  the  lininf  ' 
of  the  tunnel,  is  too  uncertain  and  too  liable  to  variatioD  at  difltauit 
localities  to  be  counted  upon  to  give  a  snffieient  support  to  tbe  brick 
lining.  Iu  a  ease  like  the  present,  wberoa  serious  injury  would  eotail 
cousequunues  so  disastrous,  tho  brick  work  shonld  be  backed  so  solidly 
as  to  serve  merely  us  a  vehicle  for  transmitting  the  pressnre  to  the  rook 
in  place.  In  tbe  valleys  of  Rock  Creek  and  Foundry  Greek,  which  have 
points  where  the  ground  is  135  aud  50  feet  respectively  below  tbe  water 
surface   in  the   reservoirs,  aud  where  tbe  unbalanced  pressures  will 

Erobably  reach  58  aud  21  pounds  per  square  inch,  all  tbe  lining  and 
acking  wherever  tbe  rock  is  not  unchanging  and  impermeable  should 
be  done  with  the  greatest  care  in  tbe  most  sabstantial  way  and  with 
mortar  rich  in  cement. 

Tbts  rule  should  also  apply  for  considerable  distances  &om  these 
valleys,  siuce  rock  seams  leading  from  tho  tunnel  into  these  or  other 
depressions  might  much  reduce  the  bead  of  ground  water,  which  would 
otherwise  exist  (here,  to  balance  the  internal  pressure  apon  the  lining 
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ltiter  of  major  g.  j.  lydecker,  corps  of  ekginbbrs. 

Office  ov  the  Washington  Aqueduct, 

Waskingtonf  D,  C,  September  7, 1886. 

8lB :  By  order  of  the  Acting  Secretary  of  War,  I  have  been  famished  for  my  goid- 
amce  with  the  inclosed  copy  of  the  report  of  the  Board  of  Engineers  for  fortifications 
•ad  for  riyer  and  harbor  improyements  in  relation  to  the  methods  (1)  of  lining  the 
timiiel  and  (2)  of  constructing  the  new  reseryoir,  for  increasing  the  water  snpply  of 
WaabiDffton,  D.  C,  made  in  pnrsuance  of  the  deficiency  act  approyed  Angnst  4, 1886. 
Aa  to  the  reseryoir,  the  Board  reports  that  *'  the  work  is  proceeding  in  an  entirely 
•atiafaGtory  manner,''  and  no  changes  are  recommended. 

As  to  the  tunnel  Iming,  the  Boara  holds  that  the  exolnsiye  use  of  concrete  is  im- 
practicable, indorses  the  use  of  the  brick  arch  as  now  constructed,  but  recommends 
that  the  filling  between  the  arch  and  the  rock  in  place  be  done  **  with  rubble  laid  in 
eement  mortar,  or  with  fine  concrete  packed  solidly  aronnd  larger  stones,  according 
to  eonvenience  "  instead  of  with  diy  stone  as  heretofore.  The  recommendation  of  the 
Board,  aa  I  understand  the  act  of  Con^ss,  is  conclnsiyo  as  to  the  method  of  lining 
to  be  followed ;  so  that  the  great  question  now  to  bo  determined  is  whether  this  work 
•hall  be  done  ''under  the  contract  heretofore  made  or  by  a  reletting." 

If  the  present  contract  included  prices  for  the  ''rabble  masonry ''and  "fine  con- 
crete "  recommended  by  the  Board,  I  should  hayo  no  hestitation  in  recommending 
that  the  work  be  continued  under  this  contract ;  but  such  is  not  the  case,  and  if  the 
work  is  done  by  the  present  contractors,  without  a  reletting,  it  will  bo  uecesHary  to 
SKTeeupon  a  price  for  this  largo  amount  of  work,  nggrcgatingatlcatit  25, 000  cubicyards 
of  maoonry,  exclusive  of  the  brickwork.    But  the  contractors  cluitn  that  tbcy  ifaye  a 
contract  to  complete  this  tunnel,  and  that  the  specifications  and  articles  of  agreement 
makeproyisionsfor  dealing  with  any  change  of  plan  that  might  bo  determined  upon 
during  the  progn^ss  of  the  work.    If  it  is  ucld  that  the  contract,  when  made,  wns  for 
'  auy  more  work  than  could  bo  done  with  tbo  money  at  that  time  uppn)priated  by  Con- 
fess, the  contractors  may  be  correct  in  their  claim ;  but  that  is  a  legal  question  which 
it  is  useless  for  mo  to  discuss  further,  and  I  introtluce  it  onlv  to  suggest  that  tho  con- 
tractors are  probably  prepared  to  inter|K)«j0  every  legal  obstacle  in  the  way  of  putting 
other  panics  on  tbo  work,  whereby  <lelay,  dauuige.  and  increased  expouKo  would  re- 
sult.   The  specifications  describe  the  work  to  bo  done  us  *'  tbo  construction  of  20,820 
feet,  more  or  Icks,  of  tunnel  about  11  feet  wide  and  7^  feet  high  from  tbe  ])resont 
distributing  reservoir  above  Georgetown  to  tbo  ])r()posed  new  reservoir  east  of  Howard 
University.'*'    They  further  provide  for  masonry  liniiij;  ^'wlicrover  required,"  aud 
reserve  to  tho  engineer  in  charge  tbo  right  *Mo  uiodifv  tbeiii  (tbo  s]>ecitiration8) 
whenever,  in  bis  opinion,  it  uiav  be  necessary  for  tbe  proper  aec-ompli^binent  of  tbo 
ohje^^t  in  view. 

Referring  to  tbe  artieles  of  agreement,  they  ])i"ovide  as  follows: 
••If,  at  any  tin;e  during  tlu»  ])roseeution  of  tin*  work,  it  l»o  found  advantageous  or 
liecci-sary  to  make  auy  change  or  uiodilieation  in  tb(»  ]>roject,  and  this  trbangoor  niod- 
ilication  slionld  involve  such  rbango  in  tbe  specilittations  as  to  cbaraeter  ami  quan- 
tity, wln'tber  of  lalK»r  or  material,  as  would  either  imreaM'or  diminish  llnreosT  of 
The  work,  then  sneb  change  or  uiodilieation  must  be  aj^reed  upon  in  writ  in  i;  liy  tin* 
contracting  parties,  tbe  a j^reement  settin<;  forth  fully  the  reasons  lor  suih  rhMn<;e 
and  s'^"in;;  cU^arly  the  (jnantities  aud  prices  <»f  both  material  and  labor  thus  sulisti- 
rut«Kl  for  tboG;<«  nann-d  in  the  original  contract,  and  befon^  taking  ell«-<'t  must  br  ap- 
jifoved  by  tbe  Se<Tetary  of  War:  I*rovi(Ud,  That  no  ])ayments  shall  be  made  unless 
j*neh  su]»plcniei]tal  or  modiHe<l  agreement  was  signer!  and  api)roved  brfore  the  obli- 
gation arisiug  from  sjicb  inr)dillcation  was  incnrr<M\" 

Tbo  foregoing  ])reseiits  all  the  salient  fealuns  of  tlnj  case,  and,  after  tbe  fullest  con- 
"sidcratiou,  I  have  rearbe<l  tbe  conclusion  that  it  will  bo  "most  promotive  of  tbe  in- 
terests of  tlio  Government"  and  of  the  work  to  do  the  work  of  lining  und(M'  tbo 
•  ontraet  hentofore  made  wilb  IJeckwitb  «fc  Quackenbnsb,  if  satisfactory  prices  there- 
for can  bo  ngri'od  upon.  It  lias  already  been  determined  to  c<intinue  and  complete 
the  work  of  excavation  under  this  contract,  and  that  work  is  in  full  blast;  1b<*ro  is 
a  large  amonnt  of  rock  trimming  that  will  have  to  bo  done  before  tbo  lining  is  placed 
:n  that  part  of  tbe  tnunel  already  excavated  through  by  these  contractors,  wliicb 
They  would  have  to  do  without  additional  compensation;  they  have  their  tracks, 
hoisting  machinery*,  pumping  machinery,  and  all  other  necessary  appliances  inplac;o 
and  are  therefore  ready  to  proceed  with  tbo  work  at  once ;  tb«\v  have  considerable 
material  for  lining  on  band,  delivered  last,  year,  before  tbo  work  of  lining  was  sus- 
j -ended  in  order  that  tbe  small  balance  of  funds  then  available  might  bo  ai)plied 
i-olely  to  the  work  of  excavation;  tboy  liavo  proven  themselves  to  bo  reliable  aud 
^•nergetic  in  their  work  ;  tbey  claim  it  as  a  legal  right  to  complete  it,  and  would  un- 
doubtedly seek  to  maintain  that  right.  In  fact,  the  necessity  of  lixing  a  price,  witb- 
ont  competition,  for  tbe  largo  amount  of  masonry  of  tbo  kind  recommended  by  tbo 
Koanl  is  the  only  material   objection  that  occurs  to  me  against  tbe  adoption  of  tbe 
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connu'  inilicnti-il  ahoro ;  uHVertlinleni  tills  in  cx.ictly  Itx.-  )jui'  i)f  iinwednM  (hit  ip- 
)M>ur<i  III  lio  ciintcTuplatcd  in  tlR'urtiuIPnut  agreviiiFUt  to  luiiit  iIih  [vtiuireinenttof  * 
t-Iiniitrc  i>r  pi-nji-rt,  snch  hh  in  iiflw  ill  qiicsriou.  If  lliut  I'oiirse  he  approvnl  I  TmU 
■tufrgi'iit,  mill  rciinoHt,  Ibut  a  bouiilof  fugiiieemif  not  lean  tUnu  ttiivv  iiLriubenbt 
deitti;iiat<il  luuiiuHiilvt  anil  report  iiiHin  iliu  iiiiealiiiD  of  i>rict.>. 

CuplvHof  ihu  udvi'niitL-iucQt.  iipei:  i  ileal  ion  n,  uud  articltM)  of  aKRwrarnt  (biai]k)MB- 
]irl»i>d  in  tbticoutract,  are  transniilti'il  lierewilh  for  ready  Kferencc. 
Vfpy  rf»iJreiriUly, 

TLii-  CiiiKP  "K  Engiskebs,  U.  S.  a. 

lFlc«iu.l..r«ni«il.J 

Offick  C'Hii:r  of  Enoihekiu, 
IT.  8.  Ab.vv, 
Sfplember  IG,  l^dS. 
Ki '^l>l'<'tfLllly  nrtiirmd  to  M:i.)ur Lvi1ci:krr fiT  an  t-Mioiate of  tbe amount  ami <.-att«f 
thi-  niirii  iirniicsi'd,  auil  funi  Hiatomcut  of  tlitt  prite  at  wbit:li  lUc  (^ntrautors  will di 
the  woik,  unil  J'nr  Majur  I.y<lrt.'krr'H  n-coniii]i-n<latin;i  In  conii^ction  tb«T«witb. 
Brcomm.inil  uf  t'olouc]  Purltp,  in I'burgi' of  ofbct!. 

U.  M.  Adavs. 
CapfaiK  ef  Engintm. 
(Swutiil '  indinwjnwiit .  1 

Office  Wakhingtus  Aqukdi'ct. 

(IViaAiH^roK,  Oetobrr  1,  l-SA. 
RiviM^tfiilly  n-tiimi'dlottii-Uhii-fofEnitiiii'prH.  LT.  S.Aroiy. 

TfaiMTXiict  uiiiiiniit  (if  work  to  Ixidoiu'  in  linlni;  lint  tiinuuleaniiot  yt>tbestMad,  but 
A-oui  jircaRDt  indii'utlunH  It  in  oHtiniiited  in  niuud  uuuilieni  that  IS,aOU  cntiiv  jiidi 
lirick  iiiusonry.  4,.~,f h)  cnhir  ynnU  c»iJ('n>(('.  and  'Si.Wli  viibii.'  yards  rnbblu  uiEUioucy  will 
b«  n.-(|iiin'il,  ilicl.isi  iii'in  )ieiii){in  lien  iif  tUi-ilrv  utimo paukiiig  cont«mplsteil  la  lbs 
orij.'iiiulitjcili.idi'fi'oii'itnii'Tioij.  TliL'riist  «t  prifOH  nami'd  in  tlio  letter  transmitted 
huTcu'iili.  a.~  rtiiisi'  lit  w]ii<-li  till'  pn'sc-nt  unnlruetorR  ivill  do  tbo  work,  wonid  be  uM- 

l'2..VKiiiiliif  Minis  lirick  inawinv,  lU  kM IKo.OOO 

4.:.(NJiiil.i<-vunIs.-i.nwti!UiaMmry,iit^-. Si.500 

!!.MnH>  <  iiUic  viinis  niblili?  niawmrv,  iit  g4.:r> lOS.SSO 


I'liiiu'  prir-->  :iiuku  iin  av-eiu^^u  iif  iiliont  ^T.l>7  iH;r  etibid  yurtt  for  tlio  total  40^ 
cnliir- yards  iif  (iiinposiiu  iiiiisoniy  iii  ilie  tiiniicl  Iinin<:.  I  do  not  bi-licvo  that  an- 
ion in-^  ^Tonlll  n'Hult  in  uiiylking  lewt,  mid  aei-unlingly,  iis  infltrncted  in  tbo  forvgoinB 
iii<)orHenii-tit,  I  r«coimiii'Dil  tbat  Mippleiticutiil  nvlielm  ol'  oj^rtMiincnt  for  doing  llw 
work  of  llDiuB  In  rtaa  nwdltled  manner  fts  tMinlKA  bv  itie  report  nf  the  Bonidof 
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[Fifth  indorsement] 

Oftigs  Chikf  of  Enoineebs, 

U.  S.  Army, 

October  14,  1886. 

cpeeifiilly  letnmed  to  Midor  Lydeoker,  with  diieotions  to  prepare  a  supplemental 

raot,  to  be  sabmitted  to  toe  Secretary  of  War. 

ipendiuira  under  this  supplemental  contract  to  be  limited  to  the  amount  avail- 

for  the  purpose  epeoifleo,  after  deducting  suoh  amounte  as  will  be  required  for 

neering  expenses.  ; 

r  command  of  Brigidier-General  Dnane. 

H.  M.  Adams, 
Captain  of  Engineen, 
Iffizth  indoneoient.] 

Office  Washinotox  Aqueduct, 

Waahingtony  October  18, 1886. 

ispeetfiilly  returned  to  the  Chief  of  Engineers,  U.  8.  Army,  with  proposed  supple- 
tal  eontract,  in  quintnplicate,  for  consideration  of  the  Secretary  of  War. 
le  extension  of  the  original  contract  with  Beckwith  A  Qoackenbosh  to  June 
.687,  heretofore  made  with  the  approval  of  the  Secretary  of  War,  appliod  only  to 
'*  work  of  excayation  and  the  remoyal  of  excavated  material  from  the  tunnel.*' 
ly  prseent  reccmimendation  Is  approved,  that  exrension  should  now  be  made  to 
ly  to  the  work  of  tunnel  lining  also,  as  it  is  proposed  to  do  the  brick  and  con- 
e  part  of  this  work  under  that  contract  at  the  prices  bid  at  the  original  letting. 

0.  J.  Lydecker, 
Major  of  Engineers. 


tMUNXCATION    ACCOMPANYING    THE    SECOND    INDORSEMENT  ON  THE    FOREGOING 

•     LETTER. 

Georgetown,  D.  C,  September  29,  I8d6. 

)EAR  Sir  :  In  reply  to  your  communication  of  the  21st  iustaut,  while  we  do  not  ad- 
;  the  power  to  abrogate  without  cause  onr  contract,  or  any  part  of  it,  and  respect- 
ly  reserve  all  our  legal  rights  thereunder,  still,  suliject  to  this  reaervation,  we  are 
line  to  agree  1  o  a  modiiication  of  the  contract,  so  that  instead  of  '*  dry  stone  pack- 
'^  there  shall  be  substituted  either  or  both  of  the  methods  mentioned  in  your  letter, 
ye  therefore  name  the  following  prices  as  requented  in  /our  letter,  viz : 
'Jeven  thoiissmd  live  hundred  cubic  yards  brick  niaHunry,  4,500  cubic  yarclH  con- 
fv  luaHOnry,  the  price  ]»rovid«Ml  by  the  cxistin*;  contract. 

twenty  tlioiisaDd  cuU'ui  yards  rubble  masonry  laid  in  cement  mortar  for  the  price 
54.75  per  cubic  yard. 

Twenty  tbonsand  cubic  yards  of  tine  concrete  packed  solidly  around  larj^er  stone 
The  price  of  8*5.50  per  cucic  yanl. 
Very  respectfully, 


HeCKWITU   &    QUACKKNBUSH, 

Contraotora. 


J.  Ltdkckek, 

Major  of  LngiHetrs,  l-.  S.  A, 


letter  of  tiik  chief  of  engineers. 

Office  of  the  Chief  of  Engix?:er.s, 

United  States  Army, 
WashimjtOH,  D.  C,  October  27,  1886. 

»IK:  Your  letter  of  September?,  inclosing  the  suppleuiontal  contract  with  Bock- 
th  &  Quackenbush,  transmitted  with  your  indorsement  of  IHth  instant,  was  sub- 
rted  to  the  Secretary  of  War,  indorsed  as  follows: 

ISevooth  iudoraement.] 

Office  Chief  of  Engineers. 

U.  S.  Army, 

October  1«J,  1886. 

iV-tpectfnlly  submitted  to  the  Secretary  of  War,  v\ith  recomuiendations  that  the 
iplemeutalarticles  of  a;;reemont  herewith  be  approved,  and  that  the  original  con- 
?t  herewith  be  extended,  to  include  the  tunnel  lining,  to  June  :t:),  HS7,  usproposed 
Major  Lydecker. 

J.   C.  DUANE, 
Brig.  Gen.f  Chief  of  Engineers. 
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k  with  the  fblloiriDg 

JEl^UhlDdOTI 


CkirfOmL 

Thrnecopioiiof  thuHiinplemenlBl  eon  tract  at«  herewith  nttmed  tobediapaadtCii 

itcconlanco  witli  law  htkI  ivKulutioiiB;  oii«  oupy  hksbeen  irnt  tit  thrr  iriHfm  irf thttPnmii 

ComptTollt'rto  Im  llli-d  with  the  oriffinul  contract,  wiaoneeopT  iaUed  in  thiioStL 

1'hn  ni)Hirt  »r  r  111!  llcitiiil  nf  £n)[ine«ni,  <lst«d  ADsuBt  ti4,  IMSB,  the  blank  aptti&Miam, 

I'.,  rhi>  iilniik  Hrlidi'xiir  iiRrnciiient.  nn<l  the  letter  of  Beckwith  A,  Qaackeolmk, 


ilulf^l  HfiilvmliiT  ■£>,  IHifi,  I 
Hj  <^  


veil  liont  with  y 


ir  leite 


,  *T«  alto  iDCltMM. 


JoHif  G.  Parkb, 

Colontl  of  Rtfimtm, 
Brt.Maj.G«K.rU.S.J. 


Hiiliplniriinitul  iirtii'lcH  i>r  Hfcri'i'incnt  entered  iuto  this  16lh  dAT  of  October,  LMi,  Iw- 
tworii  MuJ.  (1.  J.  l.y(l«('kiT,  CiTpitof  EuEii>«en>,  U.  8.  Ani>;r,  of  the  Hnt  pMt,  ud 
Clinliiii  Ik-i'k Willi  1111(1  John  V.  (Jiiiickcnbiiith,  portDert,  doing  'onaineM  nndcrtki 
firm  iiuiiiK  wf  lii'i'kwilli  Jk.  QiiiKki-iiliiiiiIi,  of  Mohawk,  <>f  the  connty  of  HerliuMT, 
tiUilK  of  Nkw  Yiirk,  (>r  tIjL-  ru^i-ond  prirl. 

Win  ri'iiM  nil  III!'  VDtli  liny  iif  OrloliiT,  I86:t,  ilio  partl^B  nbnve  men  tinned  tntcitd 
into  II  c'nifnir'i  fur  tlm  i-ciimlriii-lioii  of  a  tiiiiiii'l  for  iiicr«fiKiu;r  the  water  sopplyot 
WiiHliiiiniim,  l».  ('.,  whii'li  |iniviil<fl.  aiiiiiiijf  otbiT  thJDRH,  forplsciof;  <lry  Btonepitk- 
itiK  in  I'liuiirailoii  Willi  tlm  tilling  <>''  >«ti<l  imiiii-l  at  aBtipnlated  price  per  cubic  juA; 
iiijil 

WlK'ti'iiH  (111-  ('iiiicnwit  iif  tlm  Itnili-il  KIntfM,  inappropriatiuft  for  the  completioD  cf 
thiiwiirk.  ill  the  Ki'iii'ial  ili!tii-ii-ni:y  aia  npiiroviil  AiiKi>st4,  lri»6,  instmeted  the 8m- 
nitury  i>rWar"liiHiiliiiiit  tolhn  Itoanl  iif  Kn|;iiic[-rH  for  Fortificiitiouii  and  for  Bint 
Willi  IlarlHir  [iiipnivi-iiiitiilH  u-IhiiIht  iiti.v  chaiiKCH  arc  dnmaiided  for  reaaons  of  ufeU 

adopted  and  pursued  , 


APPENDIX   VV — ^REPORT   OF   MAJOR   LYDECKER.  2553 

lam  tbe  sams  necessary  for  meeting  oatstandinff  liabilities  for  work  done  np  to  the 
Jiite  at  which  that  appropriation  became  available,  and  for  defraying  the'necessary 
spenaea  of  engineering,  superintendence,  and  contingencies  daring  the  prog^ress  of 
be  w€irk. 

It  la  ftirther  understood  that  this  agreement  is  to  become  operative  only  when  ap- 
itored  by  the  Chief  of  Engineers  and  the  Secretary  of  War,  and  if  not  so  approved  it 
■  to  be  Vinid  and  of  no  effect  whatever. 

In  witness  whereof  the  undersigned  have  hereunto  placed  their  hands  and  seals  the 
Late  first  thereinbefore  written. 


SnfOK  Newton.  6.  J,  Ltdbgksr,    [skal.] 

Afoior  of  Engineers f  U.o,  A, 
John  IL  Laskxt.  Beckwith  A  Quackbnbush.    [seal]. 

rBzecnted  in  qnintuplicate.) 
Approved,  October  19, 1886. 

J.  C.  DUANB, 

Brig,  Gen,,  Chi^  of  Engineers, 
War  Department,  October  26, 1886. 

Approved. 

Wm.  C.  Endicott, 

Secretary  of  War, 


CORRESPONDENCE  RELATING  TO  THE  RESERVOIR. 

Washington,  D.  C,  June  28,  1886. 

Sib  :  We  most  respectfully  call  your  attention  to  tbe  expiration  of  onr  contract  with 
the  Government  for  the  constrnction  of  the  new  Wasliington  reservoir  on  July  1,  lbd6, 
and  ask  that  the  same  be  extended  for  one  year.  Various  exigencies  have  arisen  to 
pxercDt  our  completion  of  this  work,  and  to  the  inclemency  of  the  weather  is  mainly 
ittributable  our  failure,'  the  excessive  rainfall  interfering  with  our  desi^s  most  se- 
rioady,  the  basin  being  flooded  some  half  dozen  times  this  spring.  A^ain,  it  would 
be  impossible  to  complete  the  reservoir  on  account  of  material  for  tunnel  bein^  in  our 
way.  Regretting  the  circumstances  which  compel  us  to  ask  this  extension,  and  trust- 
ing our  petition  may  meet  with  your  approval,  we  remain, 
Very  resx)ectfully, 

Maloney  «fe  Gleason. 
Maj.  G.  J.  Lydecker, 

Corps  of  Engineers f  U.  S.  A. 

[First  indorsement.  1 

Office  Washington  Aqueduct, 

Washington,  June  28,  lS!5i). 

Respectfully  forwarded  to  the  Chief  .of  Engineers,  U.  S.  Army.  Under  the  ori<;inal 
contract  this  work  was  to  have  been  completed  by  June  liO,  1865.  The  time  for  com- 
pletion was  extended  one  year,  to  June  30,  1886.  The  failure  to  complete  on  time  (so 
far  as  possible  under  the  present  approjiriation)  is,  in  my  opinion,  wholly  duo  to  a 
lack  of  vigor  in  the  prosecution  of  the  work,  and  in  no  sense  to  the  violence  of  the 
elements  or  any  exigency  beyond  the  control  of  the  contractors.  For  this  reason  I 
im  not  authorized  by  the  terms  of  the  contract  to  make  the  adtlitional  extension  of 
time  herein  requested. 

The  balance  of  funds  available  for  'Hhe  construction  of  reservoir  and  gate-home"  at 
the  close  of  the  month  will  be  about  f;30,000.  Of  this  amount  §20,000  shouM  be  re- 
Berved  for  the  gate-house,  leaving  only  about  §10,000  available  for  woi  k  on  the  reservoir 
under  the  present  appropriation.  An  estimate  for  an  additional  appropriation  of 
$160,000  is  now  before  Congress,  and  the  proper  steps  to  be  taken  for  the  completion 
of  the  work  after  the  present  appropriation  is  exhausted  must  depend  to  some  extent 
on  the  action  taken  by  that  body.  1  would  therefore  recommend  that  the  contract 
with  Maloney  &  Gleason  be  extended  to  July  31,  1886  only,  by  which  time  the  sum 
now  available  for  work  on  the  reservoir  will  probably  be  exhausted,  and  action  by 
Congress  in  relation  to  the  additional  appropriation  may  have  been  taken. 

G.  J.  Lydecker, 
Major  of  Engineers. 
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LBTTBB  OF  TUE  CHIEF  OK  XyOIXXBXS. 

OnricK  or  tbx  Canr  or  ExanKm, 

UinTED  Statss  Axmt, 
WaihingUm,  D.  C,  Jn^  7,  UBI. 
Sir:  The  letter  of  Ualooey  A,   Glpason,  of  2Hth  nlttmo,  reqaMting  i 
time  for  one  year  from  July  1,  1886,  for  completing  their  contract  for  ooi 
renervoir,  forwarded  to  tliia  ofBce  by  your  indorBement  of  sune  date,  bkriubN 
Babmitt«d  to  tho  Secretary  of  War,  with  recommendation  that  the  oontnwtbe  B 


UETTKR  or  ICE88RS.  KALomr  St.  olbasoit. 

wuHiMaTON,  D.  c,  jMig.ia,  im 

Sib:  Your  esteemed  favor  of  the  6th  inst.,  exteudiug  oar  contract  nntD  Jnh 
1886,  do  ly  received  ;  and  for  reaaoDH  already  referred  to  inoar  oonimnnicktioiiofJ 
•■iti  luHt,  would  reipectfully  ask  your  stiil  further  ex teasiou  to  Jnly  1,  *°"* 
Very  respectfully,  your  oliedient  ierrants, 


iSaj.  G.  J.  Ltdeckkr, 

Corpt  of  Enginren,  U.  S.  A. 


Uaixinbt 


r  KKOIKRERS. 


.,  JalfVi,  in. 
Lot  nntD  Jnlrll,  K 
innicKtionof  Jbm    K 
.,1887.  I 


OFFICE  OF  THK  Washington  Aqcedqct, 

lianhiuijtOH,  D.  C,  Augiitl  16,  1880. 
Uexkrai.:  Ill  fiirtlier  c-uiiipllnncc  with  iuxInirriotiH  contained  lu  Department  lattar 
of  the  Uth  iiiniuut,  I  liuvu  iIik  lioiior  to  Hul>mil  below  a  projoct  for  expending  so  maoh 
uf  themiiu  <if  S~h).~>.li>H>  lip  prep  riuttil  iu  the  i;('ui-rnl  dctidfiity  act  approved  Angut 
4,  ItiiHi,  nudcr  the  liciuliuK  '>lni:n-nHe  of  llie  water  ounply  of  Waiihiugtou,  Diitiietof 
"-■' ■•    '■  — liiU'M  to  liie  rewsrvoir.    My  project  for  tlie  <>xi>cudilnre  of  that "- 
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other  parties  and  their  arranging  for  commenciug  operations;  I  am  also  of  the  opin- 
ion that  a  reletting  would  result  in  increased  cost  to  the  Government. 

The  work  that  can  be  done  under  the  present  contract  is  estimated  as  follows  at 
contract  prices: 

107.000  cubic  yards  excavation,  at  30  cents $32, 100.00 

36,000  cnbic  yards  puddling,  at  40  cents 14, 400. 00 

90,000  square  yards  sodding,  at  20  cents 4,000.00 

''.S  cubic  yards  cut-stone  masonry,  at  |15 112. 50 

856  cubic  yards  brick  ma8^nry,at|9 !2,:)04.00 

1,200  cubic  yards  concrete  masonry,  at  $5.50 6,()00. 00 

80  cubic  yards  rubble  masonry,  at$6 480.00 

753  square  yards  trap-rook  lining,  at$l 75.3.00 

6,000  cubic  yards  broken  stone  lining,  at  $2 12,000.00 

33i,000  square  yardspaving,  at28cents 9,800.00 

87  Jincar  feet  coping,  at  ^ 435.00 

H2, 984. 50 

In  relation  to  these  prices,  I  would  observe  that  at  the  original  letting  tifreen  bids 
were  received  (see  abstract  of  proposals  printed  in  Report  of  Chief  of  Engineers  for 
1864,  pages  2308  and  2309) ;  of  these  three  were  below  the  contract  price  for  excava- 
tion, one  being  24  cents,  one  23  cents,  and  another  29  cents,  and  the  remaining  eleven 
langing  from  33  to  41  cents,  the  average  of  all  bids  being  34.4  cents ;  but  there  remains 
only  about  100,000  cubic  yards  of  sach  work  to  be  done,  the  larger  part  of  it  at  the 
upper  end  of  the  reservoir,  calling  for  the  longest  *haul  and  giving  the  least  margin 
of  profit,  so  that  any  bid  as  low  as  the  contract  price  can  hardly  be  expectcnl  at  this 
time.    As  to  puddling,  however,  it  is  not  unlikely  that  a  lower  price  than  40  cents 
mieht  be  obtained,  as  we  originally  had  six  ranging  from  11  to  39  cents,  two  at  40, 
ind  seven  ranging  from  66  cents  to  $2.50;  the  average  price,  exclusive  of  the  phe- 
Domeual  one  of  82.50,  was  about  52  cents.    The  average  price  for  sodding  wuh  31  ceutb, 
fonr  of  the  bids  being  20  cents,  but  none  less  than  that.    The  contract  price  for  pav- 
io|^  (2^  cents)  is  exceptionally  low,  all  others  ranging  from  50  cepts  to  $2,  and  aver- 
agiDg  88.8  cents.    The  average  price  for  broken-stone  lining  was  81*90^,  hix  of  the 
bids  ranging  from  $1  to  $1.75,  two  at  $2,  and  six  ranging  from  $2.10  to  $2.60. 

The  items  al>ove  enumerated  cover  the  bulk  of  the  work  to  be  done,  aggregating 
in  value  $72,300,  out  of  a  total  of  $t:^i,984.50,  at  contract  prices.  The  contract  price  is 
in  each  of  theses  items,  except  stone  lining,  below  the  average  bid,  and  gives  in  the  ag- 
l^gato  $31,928  less  than  the  average  of  these  bids  would.  It  is  in  view  of  this  fact  that 
I  am  led  to  the  opinion  that  a  reletting  of  the  oomparativply  small  ])rop<»rtions  of  the 
work  that  remain  to  be  done  would  result  in  iucrea.sed  cost  to  the  Government; 
ind,  further,  there  is  considerable  d<'ad  work  to  bo  done  in  trimming  and  drcssiug un- 
finished slopes,  for  which  the  ])resent  contractors  will  receive  no  additional  (Compen- 
sation, but  which  would  constitute  an  it»*m  of  cost  to  the  Government  if  other  con- 
tractors should  go  on  the  work  to  finish  it. 

In  view  of  the  above  consideratijnis  I  am  of  the  opinion  that  it  will  "be  most  pro- 
motive of  the  intert^stH  of  the  Govrrumeut'*  to  do  that  part  of  the  work  now  in  cjues- 
tion— comprising,  in  general  terms,  the  earthwork  on  the  reservoir,  paving  and  sodding 
slopes,  and  completion  of  masonry  conduits — under  the  contract  heretofore  made 
with  Maloney  and  Gleason.  This  work  may  bo  properly  carried  on  pending  action 
upon  the  report  of  the  Board  of  Engineers  on  the  questions  to  be  submitted  to  its 
eon.Hideration,  as  required  by  the  act  of  appropriation.  To  that  end  I  recommend 
the  extension  of  said  contract  to  December  31,  1886.  If  their  jirosecution  of  the  work 
np  to  that  time  should  i)rove  satisfactory  a  still  further  extension — say  to  June  30, 
IfiffT — might  then  be  made;  if,  however,  i)rogress  should  not  be  satisfactory,  it  would 
probably  be  better  at  that  time  to  ])nt  other  parties  on  the  work  to  complete  it,  ar- 
raogemcnts  to  that  end  being  made  during  The  winter  months,  so  that  operations 
could  be  promptly  commenced  in  the  spring,  tlHTrby  avoiding  any  loss  of  timo  in  the 
favonible  working  ]»eriod  of  the  >ear. 

The  other  portions  of  the  work  that  will  be  reciuired,  sucli  a^  the*  ronstruetion  of 
the  gate-house,  circulating  conduits,  keeper's  dwelling,  fiMicrs,  surla<'e  gutters,  etc., 
should  be  deferred  for  the  pivsent,  until  the  Board  of  Kngiurers  has  ma«l<»  its  report, 
and  until  most  of  the  work  contemplated  by  the  contract  heretofon*  made  has  been 
accomplished.  Their  execution  will  not  take  much  time. 
Very  n'specffullv,  your  obedient  servant, 

G.  J.  Lydf.ckkk, 
Major  of  Lnqineers. 

Brig.  Gen.  .Toiix  Newtox, 

Ch'u'f  of  Kngineers,  U.  S.  A, 
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[lint  iDdvnancat]. 

Ofticb  Chief  or  Ekqinkkrs,  Umitkd  States  Axmt, 

AufMtt  25,  18S6. 
BespMtfnlly  onbiolttad  to  tho  Seoretary  of  Wmr. 

Thevithinpcdeotof  H«J.  G.  J.  Ljileoker,  Coraa  at  Stt^Mtm,  tOt  tb6  mppUiMHoa 
'  of  w  iDiieb  of  the  Bpproprifttlon  contained  In  tne  general  defieieney  act  appiored 
AnguBt  4, 168fi,  aa  relat«8  to  the  roeervnir,  wliich  may  be  sammarited  aa  foUowa : 

Completion  of  the  earth-work  and  of  paving  and  sodding  alopes  and  eompleUoii  ok 
maaonry  oondnita  appear*  to  be  in  accordanoe  with  the  proviajoDB  ol  the  aet,  and  ia 
reoommended  for  approval.  The  work  now  propMed  may  properly  be  carried  on 
previoaa  to  the  receipt  of  report  of  the  Board  oiEnKineen  on  theqaeationsaabmitted 
to  it«  cooeideratioo  aa  reqnired  by  the  act  approTed  Aagnat  i,  18m. 

ioBK  H.  WiLsnir, 
AeHtg  Ckitf  of  Bngimttn. 

[S«00»d  iBdOTMBeBt.] 

War  Departneitt,  Augtut  S8,  td8S. 


ITUrd  lnd«TMin«itl. 

Office  Chief  of  Knoikbrrb. 

U.  8.  A£MT, 

Srptember  3,  180!.    . 
Beepectfally  retimed  to  U^Jor  Lydecker,  Corpn  of  EoRtoeere,  inviting  attention  to 
the  preceding  iadoreeiuents,  by  wh>cb  he  will  be  guiiled.    ATte.r  each  record  as  may 
be  neceagarylias  been  made  thie  paper  will  be  retumeil  to  this  office. 

JODN  0.  Pabkr, 

Colonel  of  Engiiuert, 
But.  SlaJ.  Gen.,  U.  8.  A., 

{n  Chargt  of  OffitX. 


I.   MALONEV   A  OLEASOiC. 


New  Bbsebvoir  Officr, 
TTagkington,  D.  C,  Decmber  16,  1386. 

K-s  Decenilier  St,  IS^,  we  would 
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i.etter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Exgineers, 

United  States  Army, 
Washington,  D.  C,  January  22,  1887. 

8iR :  Yoar  recommendation  of  the  19th  instant,  that  the  time  for  the  completion  of  the 
^OQtmct  of  ICaloney  &  Gleason  for  construction  of  reservoir  for  increasing  the  water 
•apply  of  Washinjrton,  D.  C,  be  extended  to  June  30,  1887,  is  approved. 
By  command  ofJBri^cadier-Qeneral  Duane. 
Very  lespectfolly,  yonr  obedient  servant, 

H.  M.  Adamb, 
Captain  of  Engineers, 
Maj.  G.  J.  Ltdkokbb, 

Carps  of  Engineers, 


rkpost  of  lisittenakt  c.  h^d.  townsbnd,  corps  of  engineers. 

Office  of  the  Washington  Aqueduct, 

Washington,  D,  C,  August  4,  1887. 

Major  :  I  have  the  honor  to  snbmit  the  following  report  of  operations  for  increas- 
ing the  water  supply  of  the  oi»y  of  Washington  durmg  the  fiscal  year  ending  June  30, 
18«7: 

The  plan  adopted  for  increasing  the  water  supply  of  the  city  of  Washington  con- 
sists— 

(1)  In  raising  the  dam  at  Great  Falls  to  an  elevation  of  148  feet  above  mean  high 
tide  at  the  navy-yard,  and  extending  it  across  Conn's  Island  and  the  Virginia  chan- 
nel of  the  Potomac  River. 

(2)  Connecting  the  distributing  reservoir,  with  a  new  reservoir  which  is  being  oon- 
scmcted  north  of  the  city  and  east  of  Howard  University,  by  a  tunnel  with  a  normal 
cross-section  of  82.5  square  feet  reduced  to  76.4  square  feet  where  lined. 

(3)  Building  this  new  reservoir,  which  is  to  have  a  capacity  of  about  300,000,000 
gallons. 

(4)  Connecting  this  reservoir  to  the  existing  system  of  pipe  distribution  in  the  city 
by  large  water  mains. 

DAM  at  great  FALLS. 

At  the  close  of  the  last  fiscal  year  the  dam  had  been  completed  with  the  exception 
of  about  192  linear  feet  of  coping.  This  was  laid  during  the  months  of  Jnly  and  Au- 
gust and  the  work  finished  August  21,  1886. 

TUNNEL. 

On  account  of  a  lack  of  funds  work  was  suspended  on  the  tuuuel  February  1, 
1886,  at  which  time  the  east  and  west  shafts  had  been  lined,  18,538.2  linear  feet  of  the 
tunnel  had  been  excavated,  and  1,489.6  feet  lined  with  brick  masonry  and  dry-stone 
packing.  Connections  had  been  made  between  ftU  the  headings  with  the  exception 
of  those  from  Champlain  avenue  shaft  east  and  the  east  shaft  west. 

The  work  of  excavation  was  resumed  August  30,  1886,  and  the  tunnel  ^'  holed  '^ 
July  1,  1887,  the  length  of  tunnel  excavated  during  the  year  having  been  2,154 
linear  feet.  About  400  feet  of  the  rook  encountered  is  a  compact  hornblende  schist, 
nearly  amphibolite ;  the  rest  of  the  rock  is  a  talcoso  schist,  readily  disintegrated  by 
the  action  of  water  and  will  require  lining.  Timbering  was  required  for  a  distance 
of  371  feet. 

In  the  section  of  the  deficiency  bill  approved  August  4, 1^85,  appropriating  8395,000 
to  complete  the  tunnel,  the  Secretary  of  War  was  directed  to  '^submit  to  the  Board 
for  Fortifications  and  Harbor  Improvements  whether  any  ohanj^es  are  demanded 
for  reasons  of  safety  or  economy  in  the  method  of  lining  said  tunnel  heretofore  adopted 
imd  pursued,''  etc.  The  question  having  been  submitted  to  the  Board  it  indorsed  the 
use  of  brick  for  the  lining,  but  in  place  of  the  dry  stone  filled  in  between  the  brick 
and  rock,  recommended  that  '^such  places  shall  be  filled  with  rubble  laid  in  cement 
or  with  fine  concrete  packed  solidly  around  larger  stone  which  are  to  transmit  the 
ultimate  pressure  to  the  rock  in  place,"  etc.  In  accordance  with  this  recommenda- 
tion the  use  of  dry-stone  packlngfor  lining  wasdiscontinued,  and  under  supplemental 
articles  of  agreement  approved  by  the  Secretary  of  War  October  26,  1886,  the  work  of 
lining  the  tunnel  was  resumed,  rubble  masonry  being  employed  in  the  place  of  the 
dry-stone  packing,  at  a  cost  of  $4.75  per  cubic  yard;  6,110.5  linear  feet  of  the  tunnel 
had  been  lined  at  the  close  of  the  fiscal  year. 
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SbMtt. 

E«dlDS. 

StUlDD*. 

,iSL 

W«rt 

o-au 

Ml 

''Sii 

Lrti 

In  lining  titobered 


e  mnch  of  the  timber  aa  praotiesble  ia  removed  Mm 


nibble  masonry  and  concrete.  In  the  heavy  ground  in  the  west  beading  Chaiopluii 
avenue  shaft,  the  thickness  of  the  arch  has  been  inoreaaed  from  three  to  four  Inlcki 
for  a  distance  of  264  leet. 

The  following  is  a  r^amfof  operations  iu  eaoh  headin^^-^xtraota  from  thenport  1:1 
Mr.  Creorge  H.  Coryell,  asBistaQl  engineer,  who  has  been  io  immediate  .charge  of  Ibt 

EAAT  SaATI — WEST  HKADINO. 


1889. 

im. 

IWI. 

T«d. 

1. 413 

■OH 

1U.MI 

481 

Ffl. 

1,087 

1.470 

FkL 
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Ea$t  heading f  CkampJain  avenue  BhafL 

Heading  tamed  May  21, 1884 ;  heading  completed  June  30,  1887.    Total  distance, 
3^  feet. 


1884. 

1885. 

1880. 

1887. 

TotaL 

JFWt 
113.00 
82.60 
&16 

Feet, 
1,487.00 
124.00 
4.78 

FeH, 
004.00 
90.10 
a82 

Ft«L 
1,064.00 
10&40 
4.87 

Feet 
8,848.0 

AWnmnontUT  vrocnMt. 

Aiwif  dauy  i^ncraM ■ > 

FnU 
timber 
seotiOD. 

Top 
timber 
section. 

Lining  ' 
section      rp^x^i 
not         ^^**^ 
timbered.' 

■TB?!?.ff.l!?Mf.'. 

FeeL 

77 

FeeL 

Feet. 
504 

Feet. 
871 

CkamplaiM  avenue  ekaft — weet  drift, 

m  • 

.  Hm  aeetions  where  dry-atone  packing  and  rabble  masonry  were  nsed  are  as  fol- 
]owi,Tis: 

Linear  feet 
Biy-stone  packing : 

Stationa  74  to  666 592 

Stationa  743  to  766 23 

Stationa  815  to  867 52 


Total 667 

Bobbie  maaonry : 

Stationa  666  to  743 77 

Stations  766  to  815 49 

Stations  867  to  2062 1,195 


Total 1,321 

The  following  will  show  sections  where  brickwork  of  fear  rings  have  been  used, 
Tix: 


Stations  816  to  846  . . 
Stationa  867  to  1050  . 
Stations  1390  to  1440 


Linear  feet. 

31 
....       W^ 

50 


Total 264 

,  Note. — ^The  invert  in  the  above  sections  were  not  added  to,  except  between  st  u- 
tioD8  815  and  846  an  additional  ring  of  brickwork  added,  making  it  three  rings  thick, 

Heading  tnmed  May  21,  1884.  Heading  completed  Nov.  9,  1885.  Total  distance, 
2,082  feet. 


?»freM 

ATerafe  monthly  progreaa. 

ATen^  daily  progreaa 

Tfaaberinff 

Brick-liniiiff 


1884. 


1885. 


Feet 
91.00 
66.40 
2.33 


Feft 
1,404.00 

117.00 
4.50 
2. 79 

403.00 


1886. 


Feet 
567.00 
135. 00 
5.28 


2G4. 00 


1887. 


Feet 


.81 
1,180.00 


Total. 


Feet. 
2, 062. 00 


3. 60 
1, 847. 00 


500.— Tor  the  flacal  year  1887,  in  addition  to  the  above,  141  linear  feet  coDHtriiet^d  to  the  height  of 
•priii^Une. 
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FaU 

.jx. 

XiemTBtodferlfadac: 

AN. 

IN 

A".          IW. 
tUS          1,111 

n 

*n         iii 

m 

H 

£h(  India;,  Boii  Crrdt  akaft 


an. 

UIB. 

ms. 

188T. 

Titd. 

nm 

1.M 

Art. 
1,  SIT.  00 

AM. 
T.4S 

fWt 

a. 

1,27«.M 

.11 

yoTE,— Li'Dxtb  tlmbHtd  impunry.    ya  allowi 

Excavated  for  lining ; 

X-i-a.  LonRth ". 

1M6&.  l^Dglh  lioiog  section 

l-m.  L«D}{th 

I^c7.  Leugtb  liuint;  Bcction 


Tolsl i 

Note.— Abont  ti'iO  linear  feet  e; 


»-ated  for  lining  in  1»«  allowod  in  18S7. 


1,M 
1.3n 


Wttt  headUg  Sock  Cr«el!  gkttfl. 
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Note. — 350  linear  feet  excayated  in  1886 ;  allowed  in  1887. 

Foundry  Bramch  8h<\ft;  east  heading, 

m 

Heading  turned  February  12, 1884 ;  heading  completed  January  8, 1886 ;  total  dis- 
tance, 2,^5.7  feet. 


montlily  profreM 
daily  progreM.... 


1884. 


FeeL 
813.00 
07.45 
2.63 


188& 


FmL 
1,652.00 
187.06 
5.30 


1886. 


FeeL 
9t0. 70 
146.40 
5.71 


TotaL 


Feet. 
2,87&70 


TSmberiBfc,  none ;  .bri^  lining,  none, 
■for' 


lining,  1887,  langth  (lining  section),  153. 
HoTB. — ^The  above  was  enlarged  for  lining  in  1886 ;  allowed  in  1887. 

We$t  heading,  Foundry  Branch  ehaft 

Heading  turned  February  13,  1884 ;  heading  completed  July  31,  1885 ;  total  dis- 
tiDoe,  2,SS6  feet. 


ProKTMe 

iTumce  monthly  progress. 
▲THige  daily  progross 


1884. 


Feel. 
280.00 
62.78 
2.32 


1885. 


FeeL 
1,77a  00 
14&16 
5.71 


1886. 


Feet. 
150.00 
160.00 
5.56 


Total 


FeeL 
2,208.00 


Tfnberlog,  none. 
lUBklining: 

¥at  the  fiscal  year  1887 
lEzcsTated  for  lining : 
For  the  fiscal  year  1887 


feet..  427.00 
feet..  96a 00 


West  connecting  shaftj  east  drift. 


Heading  turned  June  17,  1884 ;  heading  completed  December  15,  18S4 ;   total  dis- 
Unce,  209  feet. 


ftop-eas 

Avenge  monthly  progress. 
ATfiTsge  daily  prepress  . . . . 

Haibering  (length) 

Brick  liung  (length) 


1884. 


1885. 


FeeL 
13.00 
27,00 
1.08 


FeeL 

196.00 

31.00 

1.18 

46.00 

52. 00 


1886. 


Feft. 


1887. 


FeeL 


157.00 


Total. 


FeeL 
209.00 


209.00 


The  balance  available  for  continuing  the  work  is  $12.3,837.70.  At  the  present  rate 
of  progress  this  amount  will  be  expended  on  or  before  the  Ist  of  Noveaibcr. 

The  contractors,  Messrs.  Beckwith  and  Qnackenbush,  have  exhibited  zeal  and  in- 
telligence in  the  prosecution  of  the  work.  A  hieher  rate  of  progress  could  have  been 
tttained  in  lining  the  tunnel,  had  it  not  been  evident  that  the  work  must  be  suspended 
for  lack  of  funds.  The  estimate  submitted  in  1835  was  based  upon  the  assumption 
that  dry-stone  packing  waste  be  employed  in  lining.  The  substitution  of  rubble 
Biisonnr  has  largely  increased  the  cost.  At  the  time  that  estimate  was  computed  but 
13,500  feet  of  the  tunnel  had  been  excavated,  and  the  character  of  the  remaining  rock 
vm  entirely  a  matter  of  conjecture.  The  bore  of  the  tunnel  has  now  been  completed, 
•od  the  character  of  the  rock  can  therefore  be  accurately  determined.  A  careful  in- 
▼€itigation  has  been  made  and  it  is  found  that  much  more  of  the  rock  than  was  then 
iMomed  will  require  lining.  In  addition  to  the  6,110.5  feet  which  has  already  been 
CQoipleted  there,  there  are  1,915  feet  of  the  tunnel  which  will  require  Unjng  thropgh, 

8872  ENG  87 16X 
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out,  being  in  a  rock  liable  to  (liiiDteerkte  from  the  action  of  water.  ThecMiMaoi 
IntfgratioD  are  f;i!iiural1y  impure  lalo  and  an  esoeM  of  mica  and  inm  pyritea.  A 
4,1(K}  I'eet  is  tbrou(;b  rock,  wliicb,  tboagii  not  liable  to  dieinteftrate,  ooDtaini  a 
and  Mams  which  cause  it  to  break  irregnlarly,  and  botb  the  loof  and  lidea  will  rei 
liDiug.  Ah  the  bottom  of  tbetaanel  forms  a  finnfoaudationDoinTOTtwillbeTeqi 
Id  these  sectioDs.  For  a  distance  of  about  3,000  feet  the  gide-walU  are  firm  and 
pact,  but  tbo  roof  will  require  support.  The  remaining  5,701  feet  appear  to  be  in 
and  compact  rock,  not  liable  to  aisiutegration.  -The  queetion  wbethei  theee  sac 
should  be  left  wiiboat  any  support  ii  worthy  of  carefnrconaideration.  When  the 
Del  is  filled  with  water  ita  walls  will  be  ezpoaed  to  a  preasnre  of  over  60  pound 
■quare  iucb.  What  the  effect  of  this  preaiure  on  the  bars  rock  will  be  is  difHcn 
<lulermine.  The  conduit  is  of  a  novel  oharaoler,  and  from  pnioeding  experienoi 
litlle  iufumiatiou  can  be  derived.  Under  the  preatiire  of  the  water  may  not  the 
break  in  such  a  manner  ae  to  endauEcr  the  stability  of  the  roof,  1.  e.,  pieces  which 
form  akey  fallout  and  thetunnelfilfwithlbed^brisl  It  is  known  toatinrockw 
Bcemeil  compact  when  originally  ezcaTated  cracks  have  afterwards  appeared.  V 
the  tunnel  ia  filled,  and  water  introduced  into  the  city,  any  repaln  will  be  a  sour 
great  delay  anil  expense.  Without  the  tunnel  be  teated  by  oeing  onoo  filled  ' 
water  and  afterwards  examined,  I  do  not  consider  that  it  would  be  safe  to  leare 
portion  of  the  roof  unsupported.  The  sides  tbrougb  theM  eeotioDa  can  then  be  left 
rock  without  serious  danger.    When  the  taonel  la  filled,  if  tbs  rook  breaks  up  it 


n  in  place  nnltssthe  lower  plane  of  cleaTage  makes  an  aoQte  angle  with  the 

oiiiie  tiinuol.    While  this  may  talie  place  to  some  extent,  it' .--.....-..-.- 

for  it  to  be  euBlcient  to  endanger  the  stahility  of  the  arch. 


The  various  forms  of  lininft  recommended  are  shown  on  the  aocoropanylng  trat 
The  estimate  of  the  cost  of  tbe  work  is  as  follows : 

Tunnel  excavation (600,36 

Tunnel  lining 391. ifi 

Air  shafts,  estimate  of  1U&'> 6,1)1 

Working  shafts,  estimate  of -lt«r> 6t!,34 

West  connection,  estimate  of  18iS 9,3> 

Extra  pumping  daring  snapeueion  of  operations,  1800 7.02 

Kngiueering,  superintendence,  and  contingencies 50,00 

Total 1,181,M 

Appropriut<-<l 999,63 

Balance  required 192,04 

To  arch  5,761  feet 117, 6e 

Total 299,K 

The  following  ie  a  detailed  estimate  of  tho  cost  of  excavation  and  linitig : 
Sections  linod  with  arch,  aide-walls  and  ir'""' 
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■BCtxcnr  UHSD  with  sxomxiital  abch. 

.▼tttion  (101.79),  11,310  oabio  yfttdi,  ftt  |8 000,480.00 

brisk  Cie.8)1 1^887  oablo  TwdA,  at  fU 86.138.00 

ofTobbto  (W.0VS|5G6  enbio  yftrds,  At $4.75 16,886.85 

eonerate  (kO),  nS  enbio  jMda,  ftt  tr> 1,110.00 

■  134,614.25 


KOSXAL  UGnOH. 

jVBtion (8U),  17,603 oabie TMdB,  ftt  18 140,824.00 

iHmnwkww^  1,000 oabioyftrcU,  at |1.50 ..       1,500.00 

142,384.00 

ir  LIHXD  WITH  8X01fK2ITAL  ARCH. 

flBBi esmTmiion  (19.89),  4.116  oabio  yMdfl,  ftfc |8 32,988.00 

flBBi briek  (1&8),  3,685 enbio  ywds,  lit  914 60,190.00 

p^ATftlitot  rabble  (38.5),  6,888 eabioyftrds, at  $4.75 32,433.00 

I 'i^Teitet oonerate (9.0),  417 oobio yaidfl,  at |5 2,135.00 

Total 117,686.00 

THS  NEW  RSSCSYOIB. 

At  tha  doae  oi  tbe  last  flieal  year  there  had  been  excavated  787,000  onbio  yards  of 
~  i\ ;  the  dam  had  been  nuaed  to  a  mean  eleyatlon  of  153.7  fbet.  The  east  eon- 
had  been  completed,  and  1,604  leet  of  the  west  coodait.    The  inside  slope  of  the 

^  tbe  east  slope,  aod  855  ftet  of  the  west  slope  of  the  resenroir  had  been  paTcd. 

The  ptegressof^tbe  work  during  the  present  year  has  been  nnsatisfactory.  The  work 
if  exeaTation  was  practieaUy  suspended  during  the  months  of  July  and  Auffost, 
awaltiBg  an  appropriation  by  Congrsss,  and  daring  September  pending  decision 
-npea  tbe  applieation  of  the  oontraetors  for  an  extension  of  their  contract.  Moderate 
pyftsa  waa  made  during  the  months  of  October  and  NoYember,  but  since  that  date 
nttiehas  been  accomplished.  The  plant  employed  has  been  in  poor  cooditioo,  and 
the  force  entirely  inadequate.  The  following  table  shows  the  number  of  days'  labor 
during  each  month : 

Dajf»  service. 


Kootii. 

lAboran. 

ICasons. 

Pmvers. 

Animals. 

Steam 
excavator. 

LocomO' 
tiven. 

1886. 
Jllv 

1,768 
1,175 
1»420 
2,800 
2»829 
516 

135 

24 

20 

117 
107 
80 
231 
270 
110 

253 
150 

375 

319 

60 

23 
25 
20 
25 
23 
20 

9 

46 

Aunut ' 

50 

Biptwlior 

33 

Ofoirtr..... 

1 
34 

50 

Vofcmber 

40 

DiKigiBber 

36 

1887. 
/muvT  ai...  1  .■ 

18 

hkrurr.... 

L- 

E3rr:.:i:."i"."ii.".. 

153 
286 
2»S 
188 

Awll 

1.M4 
2.187 
1,242 

11 

25 

• 

100 
250 
244 

42 

Z?:::  ::::::..::.....  . 

5 
21 

50 

S  Mir....;...;....i.... 

50 

Total 

15,120 

115 

1.831 

1,800 

1 

171 

423 

One  hundred  and  one  thousand  one  hundred  and  eighty-six  cubio  yards  have  been 
excavated  during  tbe  year;  the  dam  has  been  brought  to  full  height  and  width  with 
the  exception  oi  about  350  feet  at  the  west  end,  wbicb  is  about  2^  feet  below  j^rade. 
The  levees  at  the  north  and  east  sides  of  tbe  reservoir  have  been  brought  to  sub- 
giade,  and  the  low  ground  south  of  the  dam  tilled  in  readiness  for  sodding.  The 
vast  conduit  has  been  completed;  1,9^4  linear  feet  of  tbe  west  and  northern  slopes 
•f  the  reeerroir,  and  948  feet  of  road  sutters  have  been  pave<l.  Six  hundred  and 
i^ty  and  seventy-five  hundredths  cubic  yards  of  stone  have  been  hauled  from  Rock 
Cnek  and  Foundry  Branch  and  Champlain  avenue  shafts  for  paving. 
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Till!  n'lirk  rcmniiiing  to  complete  the  cnutract  ii  to  escarste  aod  p»Te  •  portioa  tf 
tb«  iiortli  litll  mhiI  IIio  rucewfor  tbe  (;ar«-hoase;  abont  SS.OUO  yards  exoaTfttiravW 
U,riOi)  wjiian-  yanlM  paving,  to  trim  and  aod  the  (lam,  to  bring  the  raadwKj  to  gnda, 
and  cl«!Kii  and  level  the  bottiiin  nt  the  KKrvoir.  The  ainoant  available  to  oamnhto 
tlie  W'lrk  IN  infi<m.m. 


Tlio  onl.T  work  »u  the  niAio  connections  during  the  joar  wu  the  oalkiag  of  Ibi 
TTy-fai-.h  iiiillet  maia  from  the  ncv  reservoir;  this  work  was  commencod  Jannairll,! 
mnil  R0inpli^ti-<1  t'i;bniBry  2H,  IbST. 

lliu  bjbmc'u  available  is  $2,0(ia.riU,  which  will  protMbI;  enfflce  to 

Vt-ry  rtKimctfiill)',  jonr  obi<dicut  servant. 


VV3. 

KRKCTIOS  OF  FISH-WAYS  AT  GBEAT  FALLS  OF  THE  POTOMAC. 

Ati  fully  explaiiietl  iii  my  )ast  anaaal  report,  all  operatiODS  on  the  lUh> 
ways  at  the  (ireat  Falls  ha<l  been  supended  after  their  damage  by  the 
IImmU  of  October,  1SS5,  ami  final  settlement  made  vlth  the  contraotor 
in  tVbniary,  ]»»!. 

No  work  wan  in  progress  at  the  beginning  of  tbe  fiscal  year,  and 
wliaU^Vf-r  remained  uf  tlio  fisb-ways  was  still  ander  water,  tbe  pjmM 
exttttit  of  daiitaco  done  to  them  still  unknown,  and  the  feasibility  of 
<Xinii>l(!tiii{;  them  nndetermined.  In  tbe  meantime,  however,  the  Coiled 
8tateH  OominiHaioner  of  Fisheries,  in  whose  office  the  plana  and  spedfl* 
ctitions  for  the  work  had  been  prepared,  had  requested  that  steps  be 
taken  ti>  complete  the  sixth  section,  of  which  action  I  was  advised  by  the 
('hittf  of  Kngineors  under  date  of  Jnne  IG,  ISSO.  Prior  to  that,  ander 
date  of  Juno  14, 1S8G,  I  had  applied  to  the  Chief  of  Engineers  for  a 

iiJLtiinen  of  funds  to  enable  nic  to  reconstruct  the  dam  which  inter- 
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rt  of  the  offloen  of  the  Fish  GommiBsion.  I  am  advised  that  the 
nit  <rf  these  observations  is,  in  the  main,  satisfactory,  and  that  the 
npleUon  of  the  fish-ways  on  the  general  principles  involved  in  the 
istraction  of  this  section  is  desired  by  the  Commissioner  of  Fisheries. 
do  this  in  snoh  substantial  manner  as  to  withstand  the  violent  floods 
the  Potomac  in  this  locality  will  probably  cost  npwards  of  t50,000, 
pending  largely  on  the  details  of  the  plan  that  may  finally  be  adopted. 
mevetf  I  do  not  understand  that  this  Department  is  called  npon  to 
bmit  any  estimate  for  this  purpose,  nor  does  it  appear,  in  fact,  that 
fire  has  been  any  spedflo  legislation  devolving  the  constmetion  of 
9se  fish-ways  upon  the  War  JDepartment,  though  the  intent  of  Con* 
dss  has  been  so  oonstmed.  The  appropriation  for  the  work  was  orig- 
iUy  made  in  the  act  entitled  ^^An  act  to  increase  the  water  sapnly  of 
9  city  of  Washington,  and  for  other  purposes,"  approved  July  15, 
%  and  simply  provided  <<for  the  erection  of  suitable  lish-ways  at  the 
eat  Falls  cif  the  Potomac  and  at  the  dam  to  be  constructed  under  the 
Dvisions  of  this  act  in  accordance  with  plans  and  specifications  to  be 
ascribed  by  the  United  States  Commissioner  of  Fish  and  Fisheries." 
is  act  specifically  authorizes  and  directs  the  Secretary  of  War  to  do 
tain  work  pertuning  to  the  increased  water  supply,  but  is  silent  as 
any  duty  or  responsibility  on  his  part  in  relation  to  the  fish-ways. 
would  therefore  seem  desirable  that,  if  further  appropriation  be  made 
*  these  structures  at  the  Falls,  Congress  should  more  definitely  assign 
s  duty  and  respoasibillcy  of  its  dishnrsement 
Fhe  original  appropriation  was  $50,000,  of  which  theie  had  been  ex- 
uded to  June  dO,  18S7,  $44,.365.18,  leaving  15,064.82  as  the  balance 
BO  available. 

Hue  fbllowing  is  a  money  statement  for  the  fiscal  year  ending  June 
,1887: 

Mrant  mrailable  July  1, 1886 $9,376.31 

KHiiife  expended  daring  the  year 3,741.49 

Balance  available  Jnne 30,  1887 5,634.62 


corbbspondekce  relatino  to  tub  fish-wats  at  great  falls. 

Unutsd  States  Comiiissiox  of  Fish  and  Fisheries, 

Washington,  D.  C,  May  12, 1886. 

)SAB  Sir  :  In  obedience  to  your  instractions  I  proceeded  to  the  Great  Falls  of  the 
tomao  May  3  to  make  the  necessary  arrangements  for  observinff  the  working  con- 
ions  and  efficiency  of  the  sixth  or  lowest  section  of  the  series  ofnsh-ways  now  nn- 
constmetion  there. 

"he  coBstmctlon  of  the  fish-ways  was  carried  on  under  a  contract  the  conditions 
irhich  reqniied  that  the  entire  work  should  be  completed  on  the  3l8t  of  October, 
a.  The  high  water  occurring  about  that  date  found  none  of  the  six  sections  con- 
nting  the  series  of  fish-ways  completed.  Five  sections  were  under  construction 
I  in  a  condition  to  be  damaged  by  the  hiffh  water.  The  lowest  or  sixth  section 
I  moBt  adyanoed  towards  completion,  needing  only  the  setting  of  the  line  of  cop- 
proTided  for  in  the  plans  and  specifications  to  insure  the  permanence  and  dura- 
ty  of  the  construction. 

.  earefal  examination  of  No.  6  shows  that  it  has  suffered  little  or  no  injury  from 
floods  and  ice  of  the  past  winter,  and  that  it  is  in  perfect  working  condition,  and 
ds  only  to  be  completed  as  planned  to  render  this  part  of  the  construction  per- 
sent. 

he  work  remaining  to  be  done  is  as  follows : 

h  The  erection  of  a  weir-dam  about  40  feet  long  and  r>  feet  high  from  the  abat- 
it  offish-way  to  the  opposite  shore,  theobject  of  this  being  to  regulate  and  to  con- 
l  themippiT  of  water  to  the  fish- way,  and  at  the  same  time  to  provide  for  the 
charge  ot  the  surplus  water. 
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(^)  Tu  clear  ant  (ho  cbaoncl  below  tbe  weir-dBiuB  no  that  tbe  water  flowini;  uvm 
tbd  clftiD  may  be  discttarj^od  into  the  river  below,  by  the  aide  uf  the  Uahway,  insteftd 
»f  over  the  lower  fud  as  is  dow  ibe  cose. 

(:t}  I'lacitig  aod  Hecnrintf  of  tbe  13-iDcli  coping  to  eovcr  the  mbble-mBooiiry  walls 
fonuiiiK  tbu  sidra  of  tbe  Qsu-wa;. 

(4)  Tbu  removal  of  tbe  loose  rovk  now  piled  up  at  tlie  lower  end  of  the  fleh-wayand 
eicliiiliiJK  lixb  ftoiu  accfMis  to  it. 

ThiH  work  ma;  be  nudurlakeu  at  once,  and  if  prosecuted  actively  may  be  floished 
ID  time  tu  ha,vii  a  tlioroiigh  test  uf  the  efSciency  of  the  fish-wav  the  preeent  wason. 

Tbe  moHt  eipenaive  part  of  the  work  will  be  the  eopf  dk-  This,  however,  is  neoe*- 
sary  for  tbv  permanence  of  tho  Hah-wa;  and  not  for  its  proper  working,  knditBsettiiig 
may  bo  deferred  until  low  water  during  tbe  snmmer. 

The  oouHtructioD  of  tbe  woste-woir  and  the  removal  of  tbe  rock  tram  the  overflow 
uhnimel  auil  at  the  foot  of  the  flah-way  are  necessary  to  seoare  proper  working. 

There  is,  I  am  infonueil,  atill  unexpended  and  available  of  the  appropriatloa  aboat 
(lO.UOO. 

And  I  respectfully  rcconimead  that  tbe  matter  be  brouEht  to  the  attention  of  the 
honorable  Secretary  of  War,  with  the  request  that  he  aubhorizo  or  diieol  theeomple- 
tinii  of  Ho.  G  iti  accordance  with  plans  and  speciUoatioua. 
Very  respectfully,  your  obedient  servant. 

Marsh ALt  McDonald. 


r  FianKRiKs. 


Sin :  A  year  or  two  Dp;o  Congres-s  made  an  appropriation  of  130,000  for  the  nlaciug 
of  a  tlsb-wiiy  at  the  Great  Fulla  of  tbe  Potomac,  for  tbe  purpose  of  allowing  the 
upper  pasaiif^e  of  niigratorii'  lisb  in  a  locality  owned  by  the  United  States,  the  selec- 
tion of  a  plan  to  bo  made  by  tbu  United  States  Fish  Commlssianer,  and  the  work  to 
be  carried  out  by  tbu  United  States  engineors. 

Alter  carefully  coDHidcrint;  all  the  known  metbods.  I  finally  selected  a  plan  In- 
vented by  Col.  Marshall  McDonald,  an  otlicer  of  the  Fish  Commission,  and  the  esti- 
luate  for  its  eouHttiiction  coming  within  tbe  amotint  of  Ibe  appropriation,  I  reported 
tbe  fnet  to  the  War  Department,  which  hud  tbe  mutter  put  hi  band  nuder  the  direc- 
tion of  tlio  United  States  enginocra. 

~    '       "    very  heavy  raiua  HiipFrvpniLin  liefuro  lliu  aectiiina  of  the  llaL^ways  coalil 
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[SeoQiid  IndonflOMiit.] 

Qffiob  WABHiNd^x  Aqusduct, 

WMkimitan^  Jwu  id,  1880. 

Batpeelfkillj  vatamfid  to  tha  Chief  of  En^^^lneen,  U.  S.  Army. 
Tb  ooamlototli0  tUcth  Motton  aod  do  the  other  work  oaggested  in  the  inclosed  re- 
Mrtby  Mr.  M>T»h>11  MeDonald  will  be  m  simple  matter  m  soon  m  the  flowof  wftter 
ttmj^  tha  FUIa  Branoh  Is  intecmpted.  as  proposed  in  my  letter  of  the  14th  instant, 
lbs  maspaiidfld  balaiiee  of  Che  appropriation  for  the  fish-ways  is  $9,376.31. 
TUs  Bsotlon  is  mooh  less  liable  to  oamaffe  from  freshets,  drifts,  eto.,  than  any  of 
olbsts^  and  whoa  eompleted  will  aflbra  a  good  test  of  the  practical  working  of 
'  Mk    I  most  rsspeetflilly  recommend  that  the  work  be  commenced  at  once,  as 
4  bj  tibe  Gommisrioner  of  Fisheries.    It  is  recommended,  further,  that  the' 
done  by  hind  laboTi  aa  it  will  not  be  practicable  to  specify  in  advance  what 
kMsesmy  to  be  done. 

G.  J.  Ltdbckxb, 
Mitfar  of  JSnffkieen, 

UBTTKR  OW  THS  CHISF  OW  XNOINXBB8. 

Ofticb  of  thx  Chivf  of  Ekoutxkbs, 

Unttbd  Statbs  Abmt, 
WMhingUm  D.  C,  July  13, 1886. 

8ie:  Belbrring  toyoor  report  of  the  19th  nltimo  npon  the  letter  of  Profl  S.  F.  Baird 
It  the  Seerelaiy  of  war,  of  the  9th  nltimo,  inclosing  report  of  Col.  Marshall  McDonald 
nIstiTe  to  the  oonditkm  of  the  flsb-ways,  at  the  Great  Falls,  the  Secretary  of  War  has 
ifpio?ed  the  foDowing  recommendation  of  the  Chief  of  Engineers : 

"That  woric.npontlw  sixth  section  of  theflsh-way,  together  with  the  other  work  re- 
toad  to,  be  eommeneed  at  the  earliest  practicable  moment  and  prosecuted  to  com- 
ftotton  in  aooordanee  with  the  proYisions  of  section  3709,  Revised  Statutes.'' 

Ton  will  be  govemed  aeoordlngly. 

ibedie 


Very  lespeotftilly,  yoor  obedient  servant, 


M^}.  O.  J.  LTDBCnBR. 

C9rp§  of  Mffinmn. 


JoH!f  G.  Parkb, 
Aeitng  CMrf  qf  En§lm$mr9. 
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mpROVEMEirr  and  care  of  public  buildings  and  grounds  in  the 

DISTRICT  OF  COLUMBIA. 


iEFOET  OF  COLONEL  JOHH  M.    WILSON,  UNITED  STATES  ARMY,  OFFI- 
CES IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887. 


Officb  of  Public  Buildings  and  Grounds, 

Washington^  J).  C,  July  5f  1887. 

GsHXBAL :  I  have  the  honor  to  sabmit  the  following  report  of  opera- 
tioos  npon  pnblie  bnildinga  and  grounds  nnder  the  Chief  of  Engineers 
euiied  on  nnder  this  omoe  during  the  fiscal  year  ending  June  30. 
1887. 

In  addition  to  these  duties  I  was  in  charge  of  the  first  and  second 
diYisionB  of  the  office  of  the  Ohief  of  Engineers  until  December  17, 188G ; 
and  since  October  21, 1886, 1  have  been  in  charge  of  the  constraction 
of  the  bnflding  for  the  Army  Medical  Museum  and  Library :  the  erection 
and  unveiling  of  the  pedestal  and  statue  of  the  late  President  James  A. 
Gaifleld ;  the  erection  of  a  monument  at  Washington's  Headquarters, 
Vewlmr^h,  K.  Y. ;  the  erection  of  a  monument  to  mark  the  birth-place 
of  Washington,  and  the  improvements  over  the  grave  of  Thomas  Jeffer- 
ion  at  Monticetlo,  Ya. 

aROUNDS  SOUTH  OF'  THE  SXEOUTIVE  MANSION. 

These  grounds  include  those  within  the  iron  fence  south  of  the  White 
House,  the  road  between  the  White  House  Grounds  and  the  Treasury 
Department,  and  the  entire  reservation  south  of  the  White  House,  the 
Treasury,  and  the  War,  State,  and  Navy  Buildiug,  aud  north  of  B  street, 
between  Fifteenth  and  Seventeenth  streets. 

During  the  year  the  main  roads  have  been  repaired,  raked,  and  rolled 
eompactly,  using  for  this  purpose  about  500  cubic  yards  of  gravel.  These 
nMids  were  well  watered  during  the  summer  seasou  in  order  to  keep 
down  the  dust. 

A  new  gravel  walk  was  constructed  in  the  western  sectiou  of  the 
reservation,  running  from  the  intersection  of  D  and  Seventeenth 
•treets  to  the  main  road  around  the  ellipse.  This  new  walk  covers  an 
area  of  about  1,600  square  feet.  It  was  constructed  in  the  most  care- 
fid  manner,  requiring  about  100  cubic  yards  of  broken  stone  and  150 
enbic  yards  of  graveL  At  its  junction  with  the  main  road  a  rubble- 
•tODe  gutter  50  feet  long  and  2  feet  wide  was  constructed,  and  a  brick 
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BGwer-lCKl^o  built  aixl  coiiiiccU^l  with  a  12  iiich  terra-cotta  drain  lead- 
iiif;  tu  tbu  main  aewQr  oii  Sevcuteenth  street. 

AH  roads,  {^utters,  dmia-traps,  otc,  south  of  the  White  House  wen 
kei>t  cleuii  and  in  good  repair.  All  lawns,  covering  an  area  of  aboat 
40  acres,  wore  mown  several  times  and  maintained  in  perfect  order,  ex- 
cept that  of  the  ellipse,  which,  up  to  May  20, 1887,  was  alec  in  excellent 
condition. 

Exteusive  ailditiuii»  were  made  to  the  trees  and  shrabbery.  Wittiin 
the  Executire  MauHioii  Grounds  handsome  oruaa<ental  flower-beds  wen 
laid  out  and  planted,  and  a  Tuw  new  trees,  a  number  of  rhododendrona 
and  other  haudaomo  shrubs  set  out.  In  the  western  portion  of  the  pork 
soHth  of  tbo  main  i-oud  between  Fifteenth  and  Seventeenth  streets,  iaC 
Howeriiip;  Kbrubs  and  180  deciduous  and  evergreen  trees  were  planted, 

The  Htouc  lodges  at  the  southeast  and  southwest  corners  of  the  res- 
ervation were  repaired.  A  new  roof  was  added  to  the  former  and  a  new 
floor  laid. 

AlKiut  200  yanls  of  soil  antl  manure  were  used  in  planting. 

All  other  trees  and  shrubs  were  i>runed,  mulched,  and  maintained  in 
good  order. 

liy  antliority  of  the  Secretary  of  War,  the  ellipse,  containing  an  area 
of  17  acres,  soutliof  the  Executive  Mansion,  was  transferred  to  the  care  at 
the  >'attonal  Drill  Committee  early  in  May  for  use  as  n  drill  ground  for 
the  troops  congregating  in  tliis  city  during  the  latter  part  of  May.  The 
grounds  were  fenced  in  and  a  grand-stand  erected.  While  the  graas  on 
the  lawn  of  the  elliitse  was  ba<ily  trampled  down  and  worn  out  in  many 
places,  no  damage  was  drme  ollior  tbau  this  temporary  injury  to  the  lawn. 

A  bond  in  the  sum  of  $2,500  was  executed  by  the  chairman  of  tiie 
drill  eomniitteo  whereby  lie  was  held  individually  liable  for  any  damage 
that  might  be  done  to  the  grounds  while  in  charge  of  the  eommittoe. 

On  June  1  the  committer)  began  the  removal  of  all  fences,  etc,  and 
by  the  close  of  the  fiscal  year  they  had  cleared  np  the  grounds  and  put 
cverj-thing  in  order  as  far  as  iwssible.  It  is  anticipated  that  by  early 
autumn  the  grass  on  the  ellipse  will  be  in  as  good  condition  as  before 
the  drill. 

It  was  believed  that  the  tlrill  wonhl  bo  a  national  affair,  woaldad- 
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gmfnd  for  th'e  troops  aasembling  firom  varioiui  sections  of  the  coantry 
ID  take  part  in  the  National  DrilL 

Daring  the  year  tiie  lawns  of  that  portion  of  the  reservation  not  oc- 
enpled  by  the  Washington  Monnment  Oommission  were  mown  three 
Hms  and  abont  four  tons  of  hay  seenred  and  stacked  at  the  nnrsery 
grannds  for  the  maintenance  of  the  pnblio  animals  belonging  to  this 
offlee. 

Ihe  main,  road  between  the  monnment  and  the  nnrsery  was  repaired 
Sid  improved  from  the  new  boiler-honae  toFonrteenth  street^  about  600 
Mhie  jBids  of  gravel  having  been  used  for  this  purpose ;  2431inear  feet 
flf  eobUe-atone  gutter,  2}  foot  wide,  was  construct^  on  the  sides  of  the 
nadwaj  in  the  viidni^  of  the  nnrsery.  The  lawns  were  edged  on  each 
Mb  of  the  main  roads  and  the  gotten  and  drain  traps  cleaned  fh>m 
tiBe  to  time ;  othw  portions  of  the  roadways  and  gutters  were  repaired 
and  patMSbed  where  necessary. 

By  anthority  of  the  Secretary  of  War  the  Monnment  Orounds  were 
kansfoned  on  May  15  to  the  national-drill  committee  for  camping  pur- 
pons :  no  damage  was  done  to  the  reservation  other  than  the  tempo- 
niy  diBStraction  of  the  grass  in  a  few  places,  which  was  immaterial  as 
Iv  as  a  large  portion  of  the  grounds  was  concerned,  as  they  are  now 
bring  lllled  and  regraded. 

Baily  in  Jnne  the  tents  and  floors  were  removed  and.  at  the  close  of 
the  liaoal  year,  except  as  for  as  the  temix>rary  injury  of  the  grass  was 
floneenied,  the  grounds  were  restored  to  their  original  condition.  • 

Ho  pcvtion  of  the  United  States  appropriation  was  expended  for  any 
ngairs  rendered  necessary  by  the  use  of  the  grounds  for  camping  pur- 
poses* 

The  work  in  connection  with  filling  and  grading  the  grounds  around 
fte  moooment  renders  it  almost  impossible  to  maintain  the  reservation 
in  a  sightly  condition. 

Extensive  repairs  were  made  during  the  year  to  the  greenhouses. 

The  entire  superstructure  of  houses  Nos.  1  and  2  was  rebuilt,  and 
an  addition  constructed  west  of  No.  1, 100  feet  long  by  13  feet  wide, 
into  which  200  feet  of  4inch  pipe  for  heating  purposes  was  conducted. 

Two  brick  cold  frames,  each  75  feet  long  by  G  feet  wide,  and  265  lin- 
ear feet  of  wooden  cold  frames  6  feet  wide,  were  built  for  planting 
balbs,  ^tc 

About  2,000  linear  feet  of  shelving  was  put  up,  and  40  large  plant 
tabs,  C50  plant  boxes,  23  seed  boxes,  15  wooden  trays,  200  by  6  feet  of 
slat  work  for  shading,  and  57  straw  mats  for  protecting  cold  frames 
were  made. 

A  new  tin  roof^  covering  936  square  feet,  was  placed  on  potting- 
liouse  No.  2,  and  the  roof  of  pottinghouse  No.  1  was  thoroughly  re- 
paired, both  roofs  being  painted ;  800  square  feet  of  new  flooriog  was 
hud  in  these  potting-houses,  and  a  now  bin  to  hold  80  tons  of  coal  con- 
structed in  the  cellar. 

At  the  different  houses  there  was  made  and  put  in  place  600  feet  of 
7-inch  tin  gutter,  and  300  feet  of  8-iuch  copper  gutter,  with  the  necessary 
down  spouts. 

All  furnaces  and  heating  apparatus  were  cleaned  and  put  in  order, 
and  numerous  minor  repairs  of  various  kinds  made  to  all  the  green- 
Iiouses. 

About  5,000  plants  were  placed  under  glass  in  the  green-houses,  con- 
listing  of  carnations,  begonias,  heliotrope,  bouvadias,  sweet  alyssum, 
and  smilax,  and  about  800  roses ;  there  were  also  boxed  and  potted  for 
winter  bloom  5,000  lilies  of  the  valley,  3,700  hyacinths,  1,500  liliums, 
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1,<HI0  iiiiruissua,  I,OUO  tulips,  iiud  1,(H)Q  frecsia;  iu  tlic  cold  frame.'*,  for 
Hpriiig  bloom,  iOOpausies  ami  1,800  liliums  were  set  oat. 

Dtii'ing  tbe  wiuter  niODthM  the  propap^atiou  of  bedding-plants  for  the 
parks  v!As  coutinacd,  aud  about  290,U0U  ornamental  foliage  and  flowei- 
ing  plants,  of  about  sixty  varieties  were  grown,  nearly  allof  which  were 
set  out  iu  tlie  parks  duriug  the  mouths  of  May  and  Juoe;  among  theae 
were  about  80,000  echevcria,  now  largely  usetl  iu  decorative  bedding, 
also  a  number  of  chrysanthemums  for  late  £ftll  Howering. 

A  large  number  of  palms,  crotons,  and  snb-tropieal  plants  vera  cared 
for  iu  tbe  greenhouses  during  the  winter  and  used  in  park  decorations 
during  the  summer. 

About  -U,OW  spring  flowering  bulbs  were  purchased  and  nsed  in  early 
spring  decorations  in  the  various  parks. 

.  At  the  nursery  the  young  trees  and  shrubs  were  properly  cared  for, 
the  roadways  aud  gutters  kept  iu  order,  and  the  grass  mowo  from  time 
to  time;  ;),10G  plants  atul  1,800  young  trees  and  shrabs  were  set  oat  for 
stock  and  for  sammer  bloom. 

A  new  drain  to  carry  off  the  water  from  the  grcen-hoases  and  closeta 
was  constructed ;  it  consisted  of  492  feet  of  10-inch  and  96  feet  of  6  inch 
terra-cotta  pipe  placed  in  position  in  a  trencli  0  feet  deep. 

I  am  frequently  in  receipt  of  requests  for  the  loan  of  plants  from  the 
gardens  for  the  use  of  churches,  fairs,  festivals,  etc.,  and  demands  are 
constantly  made  for  decorative  and  other  plants  for  private  purposes. 

[  have  been  obliged  to  decline  all  such  requests,  as  either  the  loan  or 
gilt  of  any  plants  would  be  in  violation-  of  the  following  extract  from 
the  act  of  Congress  approved  Juno  20, 1878. 

Providfd,  That  Lereaftcr  only  such  trees,  stiruUs.  aud  plants  Bliall  bo  propagated  at 
tlie  grueii-lionBes  anil  niireory  as  nro  BUilalilo  for  plnnting  in  the  pnblio  rcwrvatioiu, 
to  wliich  piirpODC  only,  the  suid  prodnctiunn  o{  tLo  f{reen- booses  aud  nonocy  ahall  b« 
applied. 

In  the  iiropagation  of  plants  there  are  a  few  flowers  blooming,  and 
it  has  been  a  pleasure  to  this  ofBco  to  extend  to  Senators,  Qepreseuta- 
tives,  and  other  distinguished  officials,  aud  to  churches,  festivals,  fairs, 
etc.,  the  courtesy  of  sending  to  them  these  blooms,  as  far  as  tbo  qaan- 
tity  on  hand  will  admit.    The  requests  for  flowers  are  nameroos  and  all 
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thousand  square  yanls,faave  been  repaired  and  rolled  durinc^  the  year ; 
about  1,500  cubic  yards  of  gravel  have  been  nsed  in  these  repairs. 

The  lawns  have  been  mown  several  times,  rolled  and  edged  along  the 
roads  and  paths  and  sodde:l  where  trespassers  had  daoiaged  them ; 
about  700  sqnare  yards  of  sod  have  been  laid  in  varioas  places ;  about 
1^050  cubic  yards  of  compost  was  spread  over  the  lawns  duriug  the 
winter  for  fertilizing  purposes  and  raked  off  at  the  opening  of  spring. 

The  four  stone  pillars  on  the  line  of  the  iron  fence  on  the  north 
boundary  of  the  grounds  were  repaired  and  painted. 

All  gutters,  drains,  and  sewer  traps  have  been  cleaned  from  time  to 
time  during  the  year. 

In  various  portions  of  the  grounds  about  3,300  square  feet  of  cobble* 
stone  gutters  have  been  laid  and  about  540  feet  of  brick  gutters  re- 
paired. 

A  new  drain  140  feet  long,  of  8-inch  terracotta  pipe,  has  been  laid 
10  a  trench  3  feet  deep  and  a  new  trap  constructed  connecting  the  gut- 
ters with  this  drain. 

During  the  summer  season  sprinkling  carts  were  nsed  regularly  to 
keep  down  the  dust  on  the  drives. 

All  sidewalks  around  the  reservation  have  been  kept  free  from  weeds 
and  in  as  good  order  as  possible ;  all  dead  wood  has  been  cut  from  trees 
and  shrubs  and  five  dead  trees  removed. 

By  authorityof  the  War  Department  sacred  concerts  were  permitted 
in  these  grounds  on  Sunday  afteimoons  in  May,  1887.  They  were  largely 
attended  by  a  class  of  our  industrious  fellow-citizens  whose  duties  dur- 
in;;  the  week  prevent  them  from  attending  concerts  at  other  times. 

£  consider  this  plan  of  Sunday  concerts  admirable  and  trust  they  will 
be  continued.  I  can  imagine  no  better  use  to  which  our  public  parks 
can  be  placed  than  that  of  aiding  the  rational  enjoyment  on  Sunday  of 
those  of  our  x>eople  whose  entire  time  is  occupied  on  week  days  with 
their  labors. 

HENBY  (ARMORY)  PARK  AND  SEATON  PARK. 

These  parks  have  been  improved  as  far  as  funds  would  admit  and 
have  been  maintained  in  good  order  during  the  year. 

All  grass  surfaces  have  been  mown  from  time  to  time,  all  roads  and 
paths  raked,  rolled,  and  repaired,  and  gutters  and  drain  traps  cleaned. 

In  Henry  (Armocy)  Park,  the  construction  of  the  mound  around  the 
Baltimore  and  Potomac  depot  has  been  continued  and  about  12,000  cubic 
yards  of  earth  placed  upon  it  and  the  southern  extremity  graded. 

The  railroad  company,  by  authority  of  the  Secretary  of  War,  has 
instructed  an  ornamental  stone  wall  along  the  western  boundary  line 
of  that  portion  of  the  reservation  used  for  depot  purposes  by  authority 
of  an  act  of  Congress.' 

The  lawn  surfaces  at  various  localities  where  the  grass  liatl  been  de- 
stroyed by  trespassers  was  resodded;  the  two  stone  ])illars  on  the  line  of 
the  iron  fence  on  the  north  boundary  of  the  park  were  repaired  and 
painted;  the  grounds  near  the  Armory  Building  were  graded,  partly 
tiodded,  seeded  down,  and  a  number  of  evergreen  trees  planted. 

The  circle  in  front  of  the  Armory  was  graded,  a  handsome  willow- 
tree  planted  in  the  center  and  surrounded  with  Uowers. 

In  the  northwest  portion  of  Seaton  Park,  a  new  drain  of  128  feet  of 
S  inch  terracotta  pipe  was  placed  in  position  and  the  gutters  connected 
with  it  by  means  of  tliree.  new  sewer-tra])s. 

The  old  brick  house  in  the  park,  near  Four-and-a  half  street  and  Mis- 
souri avenue,  which  in  its  dilapidated  condition  had  for  many  years 
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IxM'ii  fur  from  ornamental,  and  wliicli  was  of  no  nse  in  that  locality,  wai 
t^trn  down  utid  the  brick  used  for  other  pnrposea  on  the  poblic  grounda 
Tli«  wood-work  was  30  far  decayed  as  to  be  utterly  worthless.  Aband- 
Hoine  lodRu  for  tbe  watchman  was  constructed  in  the  southwest aeetiOB 
of  llie  park,  near  Maine  avenue. 

The  lawn  Burfucen  were  repaired  at  various  localities  by  resodding 
wIktu  the  graas  had  beeo  destroyed  by  trespassers. 

l-<vt>ry  ellbrt  was  made  to  keep  these  handsome  parks  in  good  order, 
tliou^b  extensive  improvements  are  still  necessary  to  maintaia  tl» 
iK-auly  whicli  their  prominence  demands. 

ll  IS  riinicstly  urf^d  that  a  special  appropriation  bo  mado  for  complet 
iiit;  tho  iiiound  around  tho  depot  and  planting  il  with  trees,  and  for  the 
eonHlniclion  of  nn  asphalt  walk  along  tho  sides  of  the  main  road  be- 
twci'ii  Tliird  and  Seventh  streets. 


This  <liviHiou  of  the  city  comprises  filly-six  highly  and  partially  io- 
proved  i-es<>rvationH,  covering  an  area  of  about  108  acres  and  located 
lii-twecn  1>'init  and  Twenty-eighth  streets  west  and  B  and  Q  streets 
nortli.  It  iiieludes  tho  highly  improved  parks  known  as  WasbingtOD 
(Mrrli*,  KiiwlinH  Square,  Dupont  Circle,  ScottCircle.  Lafayette  Square, 
Kninklin  Kquan',  Farragut  Square,  McPhersou  Square,  BJonnt  Vemmi 
Hfpmn',  l()wii<'inile,  Thomas  Circle,  and  Judiciar>'  Square. 

I  tilling  (hit  yc^ar  tlie  lawns  have  been  mown  twice  each  mouth  between 
.hum  I  and  Nnvi-uiber  30,  and  watered  during  the  dry  season;  themar 
f{iiiN  edged  and  triinined;  the  gutters  and  drain-lodges  cleaned  ont 
ollt',l^  cacli  month ;  the  roads  and  paths  weeded,  raked,  and  rolled  once 
in  two  niontim ;  the  trees  and  shrubs  pruned,  cleared  of  caterpillars,  and 
tlll^  young  tn-eH  and  shrubs  and  flower  beds  watered  during  the  dij 
wNiHon  ;  new  treeH  and  shrubs  were  planted  and  beds  of  ornamental  fo 
liiige,  flowering  and  tropical  jilants  set  out.  This  is  apart  of  the  regnlai 
uniiiiii)  work,  and  is  necessarily  mentioned  in  the  yearly  reports. 

During  the  winter  a  large  amount  of  compost  was  prepared  and  spread 
■     ■         I  of  l\w  V     *  
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1^  Tbe  fbrmer  aite  of  tbe  statae  was  cleared  of  fimndation  stone,  filled 
I  with  ami,  and  sodded  over. 

Two  nmmparoved  and  one  partially  improved  reservations  have  been 

'  ]y  impiOFed  by  grading,  sodding,  and  planting  wiUi  trees  and 
Ambs.  Two  of  fhem  have  been  indcNsed  with  posts  and  chain  fences. 
They  are  as  iitdlows : 

Beaervatimi  No.  20,  comer  of  Pennsylvania  avenne  and  Twenty- 
di^th  atieeii  northwest^  oontidning  an  area  of  3,502  square  feet.  The 
poafe  and  pipe  rail  fence,  badly  broken,  was  removed  fbom  the  reserva- 
Hoa  and  taar  willow  trees  overhan^mg  the  fountain  were  cut  down. 
Xew  gravel  walks  with  granite  cnrbing  were  constructed  aronnd  the 
JbuDtain ;  the  lawns  were  graded  and  sodded,  and  a  large,  handsome  iron 
maa  plaeed  in  pofdtion  ara  filled  with  flowers. 

Beaervatkm  TSo.  183,  comer  of  Twentieth  and  Q  streets  northwest, 
wntadning  an  area  of  8,636  square  feet  The  sur&ce  of  this  reserva- 
tion waa  reduced  to  oonfbrm  to  the  grades  of  adjacent  streets,  and  it 
was  anmNinded  with  a  post  and  chain  fence ;  500  cubic  yards  of  day 
were  removed  and  200  cnbic  yards  of  good  soil  deposited  on  tbe  reser- 
vation ;  the  lawn  was  seeded  down,  the  margins  sodded,  and  80  oraa- 
■antal  flowering  shrabs,  6  evergreen,  and  6  deciduous  trees  planted. 
Hie  reservation  is  now  highly  imprdved. 

Beaervation  Ka  171|  at  the  intersection  of  New  Jersey  avenue, 
Seeoiid,  an^  I  streets,  containing  an  area  of  5,725  square  feet.  This 
fBwrvatkm  was  graded  and  SMded,  water  introduced,  and  gravel 
palha  constmcted  across  it ;  110  flowering  shmbs  were  planted  on  the 
kwna  and  the  small  park  surrounded  with  a  post  and  chain  fence,  thus 
eompleting,  with  the  triangle  opposite  to  it,  a  very  handsome  improve* 
■ent  in  this  section  of  the  city. 

At  the  dose  of  the  fiscal  year  the  various  improved  reservations  in  this 
diviaion  of  the  city,  north  of  Pennsylvania  avenue  and  west  of  the  Cap- 
ital, with  the  exception  of  a  portion  of  Judiciary  Square  around  the 
new  Pension  Building,  were  in  excellent  couditioQ. 

BESEBVATIONS  EAST  OF  THE   CITY. 

The  improved  reservations  in  this  section  of  tbe  city  cousist  of  Lin- 
coln Square.  Stanton  Square,  Folger  Square,  Marion  Square  (South  Car- 
olina avenue  between  Fourth  and  Sixth  streets  east),  and  a  number  of 
mailer  parks  on  Pennsylvania  avenue,  Maryland  avenue,  and  Dela- 
ware avenue* 

To  these  reservations  No.  48  has  been  added  during  the  year. 

This  reservation,  at  the  intersection  of  Pennsylvania  avenue  and  South 
Carolina  avenue  east,  contains  an  area  of  13,523  square  feet ;  previous 
to  its  improvement  it  was  used  as  a  dumping-ground  for  refuse ;  it  was 
properly  graded,  surface  coated  with  good  soil,  edges  sodded,  and  lawn 
aoa-n  down  with  grass  seed;  a  handsome  flowerbed  was  planted. 

Besorvation  No.  49,  immediately  opposite  No.  48,  containing  an  area 
of  15,344  square  feet,  was  surrounded  by  a  post  and  chain  fence,  and 
a  flower-bed  planted  in  it. 

Beservations  Nos.  35  and  36,  heretofore  highly  improved,  the  one 
containing  an  area  of  8,544  square  feet,  the  other  an  area  of  5,994  square 
feet,  were  transferred  to  the  Library  Commission  for  the  site  of  the 
new  Congressional  Library. 

During  tlie  coming  year  reservations  48,  49,  and  50  will  be  planted 
with  trees  and  shmte,  and  it  is  hoped  that  funds  will  admit  of  the  im- 
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|inivt<iiioiit  i>f  ouuor  more  addttJoaal  reservatious  in  tliis  seocion  of  tbe 
til.v. 

Thv  iiiiprovemeiit  of  tbe  \Mg6  reeervatioD  on  Sonth  Carolina  avenoe 
IhMm It'll  Kuurtli  and  Sixth  streetu  east,  coDtaimog  an  area  of  abootLS 
mnvH,  was  completed  daring  tbe  year;  llie  gravel  walks  of  tbis  paA 
t'i>vi>r  till  iiivn  of  iilwut  1,50U  square  yards,  and  tbe  lawn  surfaces  abont 
il,,'liHi  Hiiuiiiv  yanlt*. 

II  is  i't<i't)iiinieuded  tbat  this  park,  sitnated  on  Soutb  Carolina  arenne. 
Ih*  Illll1'llttt^r  known  as  "  Marion  Park,"  in  memory  of  the  distiDgnisheo 
nitldtiH'  I'mni  Suiitb  Carolina  who  served  his  country  so  E^allantly  in  the 
Uiirtil'tlio  Uevolution. 

I'lio  iiiiiial  vtire  was  given  to  all  improved  reservations  thronghont 
llii.i  MM'Miiii  of  the  city ;  tbe  large  parks  and  many  of  tbe  smaller  ones 
w  .no  Mur^lt(■l^-l'»lttll^d  with  compost  daring  the  winter,  abont  1,000  cnUe 
>.ii4l>t  liiiving  lH>t.Mi  used  for  this  purpose;  all  lawns  were  mown  and 
iiiLihI  Ivoiii  tiiiiti  to  time,  paths  and  roads  raked,  repaired,  and  rolled, 
litniiit  ftl)ifil,  gutters  and  drain-traps  cleaned,  trees  and  shrubs  prnned, 
uiiilobiHl,  luui  watered,  Uower-beds  laid  out  and  planted,  and  about 
•:,\Mt  UiiltM  mit  out  in  Lincoln  and  Stanton  squares. 

I'litinliimittfly,  we  biivo  Ii»d  much  trouble  in  protecting  onr  flower-^ 
Uttti  III  t  Ill-no  iHtrkti,  Plants  and  bulbs  were  frequently  pulled  np  by  the 
it't'is  lit  night  alter  tbe  watchmen  bad  gone  home.  On  one  occasion 
Uii't>  li><ioiiilliH  were  plucked  from  a  bed  iu  Stantoo  Square.  Much 
.u>iii>,\aiii-o  liiiH  iilKolMien  caiitjeil  by  chickens  running  at  large  and  de- 
.'.ui'MiiK  llui  lawtiH  and  tlower-beds.  The  law  appears  to  grant  nopro- 
iio'iidii  ill  iIki  hitlm'cuse. 

I  tiiv  \  >tiii>ii!t  louutaiua  have  beeu  repaired  and  pat  in  good  working 
oi.li'i,  .tiid  (liiMlruinpiiies  in  Lincoln  Square,  occasionally  clogged  by 
it>i>ii.  ti'iM<  Itini  lakon  up,  cleaned  out,  and  replaced. 

\i  ilio  oliMn  iif  the  year  all  improved  reservationa  in  this  section  of 
ilii>  >''ii>  uind  iu  Kiio*!  onler. 

liKMKKVA'riON    NO.   IT,  GIKPIELD   PABE. 


'\UU  iv«WV«tliiii,  Nil iiiitfil  south  of  tbe  Capitol,  l>etween  Soutb  Capt 
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Aboat  2,000  cubic  yards  of  gravel  and  300  cubic  yards  of  broken 
itone  were  used  in  these  roads. 

In  grading  the  park  about  11,000  cubic  yards  of  earth,  clay,  gravel, 
and  sand  were  excavated  and  moved,  about  G,000  yards  of  which  were 
damped  as  refuse  some  distance  from  the  i>ark  and  the  remainder  used 
in  the  improvements  in  progress. 

At  difterent  portions  of  the  reservation  there  were  laid  152  square 
jarda  of  brick  pavement,  100  square  yards  of  cobble  and  blue  stone 
jeatters,  and  144  square  yards  of  trap-rock  pavement ;  915  linear  feet  of 
dnun-pipe  was  laid  in  trenches  to  carry  off  the  water  from  springs  to 
the  sewers. 

Aboat  5,000  cart-loads  of  soil  were  used  on  the  lawn  surfaces  of  the 
legraded  section,  and  these  lawn  surfaces  were  sown  with  grass  seed, 
hutowed,  and  rolled;  about  700  square  yards  of  sod  were  laid  on  the 
margins  of  roads  and  on  the  southern  boundary  of  the  reservation. 

Mach  attention  has  been  given  during  the  year  to  planting;  2,120  de- 
cidaoas  and  evergreen  trees  and  shrubs  were  set  out,  and  the  reserva- 
tion now  contains  some  of  the  handsomest  specimens  in  the  public 
groands. 

Daring  the  coming  year  it  is  proposed  to  entirely  complete  the  im- 
provement of  the  eastern  section  and  to  continue  the  improvement  of 
the  western  section  of  the  park. 

PUBLIC  BESEBYATIONS  OGOUPIED  BY  THE  BALTIMOBE  AND  POTOMAC 

BAILBOAD  COMPANY. 

Attention  is  invited  to  the  recommendation  in  my  last  annual  report 
in  reference  to  reservation  No.  101. 

This  reservation,  lying  just  south  of  the  Smithsonian  Park,  contains 
aboat  2^  acres  and  is  unimproved ;  it  is  partly  occupied  by  the  Balti- 
more and  Potomac  Bailroad  Company,  the  tracks  of  which  run  through 
the  reservation.  The  laws  under  which  the  company  claim  authority 
for  their  occupancy  are  fully  set  forth  in  my  last  annual  report. 

The  return  of  the  reservation  to  the  purpose  for  which  it  was  origi- 
nally intended,  namely,  a  public  park  for  the  adornment  of  the  city,  is 
greatly  desired  by  citizens  living  in  the  vicinity. 

I  renew  the  estimate  of  $3,000  submitted  last  year  for  the  improve- 
ment of  this  reservation.  If  the  appropriation  is  made,  it  should  be 
coupled  with  the  provision  that  the  track  running  through  the  grounds 
across  Seventh  street  into  Maryland  avenue  shall  be  at  once  removed 
by  the  railroad  company. 

Attention  is  invited  to  the  fact,  that  without  authority  of  law,  and  in 
my  opinion  in  direct  violation  of  section  222  of  the  Eevised  Statutes  re- 
lating to  the  District  of  Columbia,  the  Baltimore  and  Potomac  Railroad 
Company  is  now  occupying  United  States  Reservations  Nos.  174,  178, 
^1,  and  309. 

I  have  reported  fully,  from  time  to  time,  the  facts  of  the  occupancy  of 
the  reservations  by  the  railroad  company  and  was  infonned,  under  date 
of  Pebmary  19, 1887,  by  the  United  States  district  attorney  for  the  Dis- 
trict of  Columbia,  that  the  Attorney- General  of  the  United  States  had 
referred  the  papers  in  the  case  to  him  and  instructed  him  '^  to  institute 
sach  proceedings  as  the  facts  of  the  case  warrant  and  as  may  be  neces- 
sary for  the  enforcement  of  the  law  against  the  company  and  the  main- 
tenance of  the  rights  and  interests  of  the  United  States  in  the  premises." 

I  am  not  aware  whether  any  action  has  been  taken  in  the  case  up  to 
this  date. 

8872  BNG  87 10!} 
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tbe  work  is  uot  always  done  satisfactorily  and  frequently  only  one-half 
the  sidewalk  is  cleaned  off;  this  causes  complaint  from  citizens,  who 
blame  the  ofiScer  in  charge  for  not  doing  better,  when  he  is  doing  all 
that  is  possible  with  the  means  at  his  command,  it  is  earnestly  recom- 
Bended  that  the  annual  appropriation  hereafter  be  increased  to  $1,500. 

FOUNTAINS. 

There  are  21  fountains  with  basins  in  charge  of  this  office,  located  as 
'Mlows:  Executive  Mansion  Grounds,  2;  Lincoln  Square,  2 ;  Stanton 
Bqaare,  2 ;  Kawlins  Square,  2 ;  and  1  each  in  Folger  Square,  Judiciary 
Bqaare,  Mount  Vernon  Square,  Franklin  Square,  Iowa  Circle,  and  the 
mervations  at  Massachusetts  avenue  and  Twentieth  street.  New  York 
avenae  and  Third  street,  New  York  avenue  and  Tenth  street,  Penn- 
sylvania avenue  and  Ninth  street,  Pennsylvaoia  avenue  and  Nine- 
teenth street,  Pennsylvania  avenue  and  Twenty-first  street,  Pennsyl- 
▼ania  avenue  and  Twenty- eighth  street,  and  Delaware  avenue  and  First 
street  east.    There  are  25  driuking  fountains  in  the  various  parks. 

Tbe  fountain  at  Franklin  Square  has  been  entirely  overhauled  and 
nnproved ;  that  at  Judiciary  Square  has  been  moved  to  a  new  position 
to  correspond  with  the  improvements  around  the  Pension  Building,  and 
entirely  rebuilt,  and  extensive  repairs  have  been  made  to  that  at  Mount 
Yemen  Sqnare.  Sepairs  have  been  made  from  time  to  time  to  all  the 
fimntains,  much  trouble  having  arisen  from  injury  to  the  drains  by 
sticks  and  stones  thrown  in  by  children. 

Owing  to  the  limited  supply  of  water  it  has  been  necessary  to  restrict 
the  flow  of  all  fountains,  except  those  atthe  Executive  Mansion  Grounds, 
to  the  honrs  between  5  and  7  p.  m.  daily. 

WATEB-PIPES  AND  FIRE-PLUGS. 

The  necessary  care  was  bestowed  upon  the  water-pipes  during  the 
year.  In  the  autumn  the  water  was  shut  off  from  the  parks,  the  hose- 
valves  removed  and  stored  for  the  winter ;  the  valves  were  replaced  in 
the  spring  and  water  turned  on. 

Repairs  were  made  from  time  to  time  to  the  pipes  conveying  the  water 
from  the  spring  near  the  Soldiers'  Home  to  the  Capitol,  and  a  full  sup- 
ply of  clear  spring  water  for  drinking  purposes  was  maintained  at  the 
Capitol ;  it  is  understood  that  this  pipe  has  been  tapped  in  years  past 
by  private  parties;  but  up  to  this  time  I  have  been  unable  to  liud  out 
where  the  main  has  been  cut. 

It  is  proposed  to  remove  the  old  pipe,  which  is  now  badly  rusted  and 
very  thin,  and  to  replace  it  with  a  new  one ;  this  will  be  done  by  degrees 
from  annual  appropriations,  and  an  effort  made  to  cut  off  the  supply  of 
all  who  are  using  the  water  without  proper  authority. 

Water-pipes  were  laid  and  water  introduced  in  eight  reservations,  as 
follows :  Pennsylvania  avenue  and  Fourteenth  street,  Pennsylvania  ave- 
nae  and  Thirteenth  streets,  Pennsylvania  avenue  and  Ninth  street,  Penn- 
sylvania avenue  and  Seventh  street,  Maryland  avenue  and  First  street 
east,  Maryland  avenue  and  Third  street  east.  New  Jersey  avenue  and 
Second  street,  and  Judiciary  Square.  The  total  lengtii  of  pipe  used  in 
this  work  was  DOC  feet.  The  pipes  in  the  Executive  Mansion  Grounds 
were  extended  by  adding  100  feet.  One  thousand  one  hundred  and  fifty 
feet  of  rubber  hose  was  purchased  and  used  in  connection  with  the  ex- 
tension of  water* pipes. 

It  is  recommended  that  a  fuller  supply  of  water  be  furnished  for  the 
Executive  Mansion ;  this  can  be  easily  done  by  running  a  12-incli  main 
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ft'oni  the  mansion  ap  Sixteeatli  street  and  coanectiiig  it  with  ttie  St- 
invli  main  on  Lstrevt;  tbti  coat  will  not  exceed  $5,300.  At  present  pompi 
lire  uecciaaary  to  drive  the  water  to  the  roof  to  Hit  the  tanks  that  aappl; 
the  closetii,  hot-water  boilers,  and  for  ruauing  the  elevator, 

PASS  LAUrs  AND  LtOHTlNG. 

The  usual  attcutiou  waa  given  to  the  lamps  during  the  year.  Hie 
lamp-posts  were  repainted  and  lanterns  rcglazed  and  cleaned  when  nei^ 
esaary ;  one  additional  lamp  was  erected  in  Farragnt  Square. 

An  additional  meter  waa  placed  in  the  Executive  Mansion  and  im-  ] 
provemcnts  made  in  the  method  of  introdncing  gas  into  the  bailding.  I 

Tlicre  are  in  all  406  lamps,  with  131  huruers,  belonging  to  this  I>epart-  - 
ment. 

The  average  number  of  lamps  not  oonnected  with  meters,  bnmiBg  ' 
nightly  during  the  year,  was  3'J2;  each  lamp  burned  about  2,600  boon  ; 
and  conanmed  about  15,600  feet  of  gas.  lu  addition  to  these  there  wen  - 
71  lamps  within  the  Executive  ^lauaiou  grounds  connected  with  th«  ' 
meter  of  the  mansion. 

Attention  ia  invited  to  the  fact  that  the  grounds  south  of  the  Exeon- 
tivti  Mansion,  known  as  the  White  Lot,  are  withont  lamps  of  any  kind.  ' 
It  is  recommended  that  a  tower  about  ISO  feet  high  be  erected  in  tba 
center  of  tlie  cllipae,  from  the  top  of  which  there  shall  be  shown  six  an 
lumps  of  2,000  candle-power  each.  The  tower  should  be  of  tliebestlap 
welded  tubing,  with  malleable  iron  fittings  and  diagonal  brace-rods. 

Such  a  tower,  to  be  constructed  upon  plans  and  specitications  now  od 
file  in  this  otlicti  wonid  cost  about  $750.  It  can  be  illuminated  from  dusk 
in  the  eveninguntil  daybreak  the  next  morning,  every  night  in  the  year, 
for  70  Cents  per  lam])  |>er  night,  or  at  the  rate  of  $1,533  per  annnm  fiir 
the 6  lamps;  it  is  believed  that  it  will  shed  a  soft,  mellow  light  over 
the  entire  gronnds,  including  those  within  the  fence  on  the  south  side 
of  the  Executive  Slansion.    Its  construction  is  recommended. 

IMPROVING  GE0UKD3  AROUND  THB  NEW  PENSIOH  BClLIlinCk 
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BS  were  used  in  atirfiwe  grading  and  filling:  about  1,500  square  yards 
flawn  sailhee  \nm  sodded  and  the  remainuer  seeded  down  with  rye 
■d  sraM  seed  and  rolled. 

Uooh  work  is  required  to  complete  the  improvements  around  the 
tosion  Bailding;  all  roads  and  paths  within  the  reservation  and  im- 
lediately  sarroanding  the  building  should  be  of  asphalt,  as  otherwise 
lie  dost  arising  from  gravel  roads  in  summer  and  the  mud  in  winter, 
riU  be  a  aoaroe  of  great  disoomfort  to  those  employed  in  the  Pension 


In  the  other  portion  of  Judiciary  Square  the  roads  and  paths  have 
mh  repaired  md  rolled,  gutters  and  drain-traps  cleaned,  lawns  mown, 
bwer-beds  laid  out^  and  every  eveiy  effort  made  to  keep  the  reserva- 
iea  in  as  .good  order  as  possible. 

It  is  escnestly  recommended  that  an  appropriation  be  made  for  con- 
tmeting  aqihalt  walks  leading  tlirough  the  park  to  the  City  Hall ; 
hsse  paths  are  continually  used  by  the  large  number  of  citizens  doing 
miness  irith  the  courts  and  in  winter  time  they  are  very  muddy  and 
B  bad  condition. 

I  strongly  nr^  that  the  appropriation  requested  for  this  reservation 
tsy  be  made;  it  includes  the  completion  of  the  grounds  around  the 
tesion  Balding,  except  asphalt  roads,  the  construction  of  asphalt  walks 
Bsding  to  the  Oily  Hall,  and  the  maintenance  of  the  remainder  of  the 
eservation  in  proper  condition. 

BEMOTAL  OF  STATUE  OF  GENERAL  BAWLINS. 

By  the  act  of  Gongress  approved  May  17, 1886,  the  sum  of  $500  was 
ippropriated  for  the  purpose  of  removing  the  statue  of  General  ^ohn 
L  Bawlins  from  its  location  in  Bawlins  Square  to  such  site  as  the  Sec- 
etsry  of  War  should  select  Early  in  August,  1886,  the  Secretary  of 
•Var  directed  that  the  statue  be  transferred  to  the  reservation  at  the 
outheast  comer  of  Pennsylvania  avenue  and  Ninth  street  northwest. 

Proposals  were  at  once  invited  for  removing  the  statue  and  pedestal, 
nd  in  September  the  contract  was  awarded  to  the  Washington  Graqite 
lounmental  (/ompany.  Work  was  commenced  September  22  and  pros- 
cnted  very  satisfactorily,  and  by  the  middle  of  October  the  removal  of 
he  pedestal  and  statue  and  their  erection  upon  a  firm  concrete  founda- 
ion  at  the  new  site  was  completed.  By  authority  of  the  Secretary  of 
V^ar  the  grounds  immediately  around  the  statue  were  highly  improved 
od  about  d5  square  yards  of  asphalt  walks  constructed ;  the  name 
'  Bawlins  "  was  cut  upon  the  pedestal.  The  entire  work  was  done  in  a 
omplete  and  satisfactory  manner. 

EXECUTIVE  MANSION. 

The  following  work  was  done  at  the  Executive  Mansion  during  the 


The  entire  outside  of  the  house,  together  with  the  iron  railing  imme- 
liately  in  front  of  it,  the  wood  work  of  the  entire  parlor  floor,  that  of 
ix  rooms  and  the  hall  on  the  second  floor,  that  of  the  kitchens,  laundry, 
vo  bedrooms,  and  closets  on  the  basement  floor,  the  pipes  of  the  ele- 
rator  shaft  and  those  in  the  pump-room  were  repainted  and  diiierent 
wrtions  of  the  other  rooms  touched  up  with  paint  where  necessary. 

The  area  in  front  of  the  mansion  and  under  the  north  and  south  bal- 
miea,  the  elevator  shaft,  the  elevator  pump  room,  the  corridor  and 
vcms  under  north  balcony,  and  the  entire  basement  floor,  including 
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kitclicna  uud  liiuudry,  were  whitewashed,  the  ccilingB  of  three  bedrooms 
un  tho  seooiid  lloor  were  calcimiucd  and  the  cornices  recolored  in  ra-  ' 
rioiiM  rnums;  tho  ceiliugs  were  repapered  in  seven  rooms  on  the  office 
and  iHHirooiii  floor,  one  bedroom  entirely  repapered  and  the  sidewalls 
ul'  tho  blao  bcdfoom  recolored. 

.\  new  Hkylight  and  ventilator  were  placed  in  the  roof  so  as  to  light  - 
and  vciitiliito  the  corridor  of  tho  secnnd  floor. 

I'^xliMi.sive additional  arrangements  were  made  for  a  supply  of  gas,  and 
tliKontiiv  lighting;  system  of  the  mansion  and  groandswas  cleaned  and 
put  ill  onli'i ;  new  supply  pipes  were  introdaced  in  the  north  groands. 

Tho  ^iiH  engine  for  pumping  water  to  the  supply  tanks  was  cleaned  and  i 
pill  ill  <inh>r,  mid  extensive  repairs  made  to  the  pump  that  sapplies  tbB  : 
elevulur  tiiiik;  the  elevator  was  overhaaled,  revarnisbed,  and  pntis  '' 
*'0iiiplele  unler. 

Now  cnrpetH  were  pla^icd  in  theEastRoom,  private dining-tootu,  ball  ' 
lit>t  ween  Kaat  Koom  and  main  vestibale,  and  one  bedroom ;  new  mattlu 
WiiH  jilaeeil  in  one  bedroom,  on  the  hall  between  the  dining-rooms,  tm  ■■ 
till  (lio  Nluirs  loiultng  therefrom  to  the  second  story;  twenty-one  pairB  (tf  ■ 
liieo  eiirtaitis  were  purchased  for  the  East  Boom  and  rooms  on  the  ' 
m'i'oikI  floor,  to  replace  those  which  were  falling  to  pieces. 

New  iiiiits  were  purchased  for  the  front  door  and  vestibale. 

i'lio  room  on  the  second  floor  was  refurnished,  the  old  furniture  bdnf  ■ 
ufiod  I'ur  the  small  roeeplion  room  on  first  floor,  and  in  other  roomi  - 
UiiitUKlioiit  tho  house. 

A  woiMlen  and  glass  partition  wiis  erected  in  the  corridoron  the  offloB 
UiH>i'  111  Koparatc  the  o&iclal  and  private  portions  of  the  mansion. 

All  i-ai'pels,  alK»it3,50U  ynnU.  were  taken  op,  shaken,  sbwed  fbr  tlw  - 
MHiiiiiiKi'  iiiul  relaid  in  the  autumn;  all  curtains,  61  pairs,  were  taken  - 
(tnw  II,  ivpaiivd,  the  liiees  that  were  &t  for  fhtnre  ose  lelanndried,  and  : 
iml  tip  again  ill  thenutuuiu.  Thefiirniture  in  theEastBoom  andOreea  ^ 
l'.tiU>v  »()!«  iv)Hiiivd  and  a  portion  of  it  reapholstered.  Some  minor  ' 
•tddilii'iiH  ^«  I're  made  to  the  table  and  kitchen  ware,  and  to  the  lineo; 
.iiid  K<'<it'i't>l  »'paii'»  were  made  to  doors,  windows,  saeb,  fhmitore,  ete. 

t'lu>  iiiaiiHion  wait  elalMinitely  draped  in  mourning  in  November,  1888, 
n'lnory  of  Es-Presitient  Anhur ;  about  ],5i>0  yards  I 
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Some  valuable  plants  have  bceu  stolen  from  the  grounds  daring  the 
year. 

The  fountains  were  repaired  and  maintained  in  good  order  during  the 
year. 

TELEGRAPn  TO  CONNECT  THE  CAPITOL  WITH  THE  DEPABTMENTS. 

The  telegraph  lines  now  under  control  of  this  office  are  as  follows: 

The  line  of  overhead  wires  consists  of  77  poles  covering  a  distance  of 
aboQt  3^  milesi  with  a  length  of  about  8  miles  of  wire ;  this  line^  starting 
from  the  northwest  comer  of  Seventeenth  and  G  streets,  runs  over  the 
State,  War«  and  Navy  Building  to  the  Executive  Mansion,  thence  to  the 
Treasury  Building,  thence  to  G  street,  thence  to  Eighth  street,  thence 
to  H  street,  thence  to  North  Capitol  street,  and  thence  to  the  Capitol; 
connected  with  this  line  is  one  running  from  the  Treasury  Department 
aloni^  Fourteenth  street  to  the  Bureau  of  Engraving  and  Printing  and 
one  irom  H  street  down  Fifth  street  to  the  new  Pension  Building. 

There  is  about  500  feet  of  ISconductor  Patterson  cable  running  from 
the  cable  pole  in  the  Capitol  Grounds  into  the  basement  of  the  &nate, 
and  250  feet  of  20-conductor  cable  running  from  the  cable  pole  on  the 
eomer  of  Seventeenth  and  G  streets  into  the  State,  War,  and  Navy 
Building. 

The  underground  cable  now  in  use,  known  as  the  Waring  antiinduc- 
tlon  cable,  consists  of  two  6-condnctor  cables,  running  from  the  Office 
of  Public  Buildings  and  Grounds  to  the  United  States  Senate  and 
House  of  Sepreseutatives,  a  distance  of  2.G  miles ;  this  cable  runs  down 
Seventeenth  street  to  New  York  avenue,  through  the  grounds  south  of 
the  Executive  Mansion  to  Fifteenth  street,  along  Fifteenth  to  B  street, 
along  B  to  Sixth  street,  thence  to  Missouri  avenue,  along  Missouri 
avenue  to  Third  street,  along  Third  to  Pennsylvania  avenue,  along 
Pennsylvania  avenue  to  First  street,  along  First  to  B  street,  thence  to 
North  Capitol  street  and  though  the  old  conduit  into  the  Capitol  Build- 
ing ;  about  1,500  feet  of  cable  runs  through  the  Capitol,  about  1,200  feet 
through  the  State,  War,  and  Navy  Building,  and  about  300  feet  is  used 
in  connecting  the  Executive  Mansion  with  the  main  cable. 

The  offices  connected  with  these  lines  are  as  follows:  Executive  Man- 
sion, United  States  Senate,  United  States  House  of  Representatives, 
Treasury  Department,  State,  War,  and  Navy  Departments,  Department 
of  Justice,  Post-Office  Department,  Department  of  the  Interior,  New 
Pension  Building,  Government  Printing  Office,  Signal  Office,  National 
Mnseam,  and  Office  of  Public  Buildings  and  Grounds.  Each  office  has 
two  circuits  and  two  sets  of  instruments,  except  the  Signal  Office;  the 
Museum  and  the  new  Pension  Building  each  has  from  two  to  four  cells 
ID  the  local  battery.  The  main  battery,  located  in  the  Office  of  Public 
Buildings  and  Grounds,  has  G8  cells  for  the  overhead  wires  and  20  cells 
for  the  underground  cable. 

During  the  year  the  main  and  local  batteries  were  maintained  in  good 
condition  and  all  crosses  and  obstructions  of  every  kind  were  removed 
from  the  wires  as  rapidly  as  possible. 

The  Government  wires,  formerly  attached  to  the  poles  of  the  Western 
Union  Company  along  Seventh  street,  were  removed  and  run  over  the 
Department  of  the  Interior  and  the  Post-Office  Department  buildings. 

Theold  line  of  poles  running  from  Seventeenth  street  and  Pennsylvania 
avenue  up  Seventeenth  street  to  I  street,  thence  along  I  to  Fourteenth 
street  and  along  Fourteenth  street  to  G  street,  being  no  longer  needed, 
the  wires  were  removed  and  the  poles  used  to  repl.ice  decayed  ones  else- 
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where  along  the  line.  Eiglit  polea  on  North  Capitol  street  auil  niiic 
poles  OB  U  Htreet  between  Fonrth  and  Seventh  Btreets  vere  removetl 
from  the  old  to  the  new  curb  lines  and  the  vires  changed ;  Beven  sew 
]>oleH  were  erected  in  the  places  of  old  and  decayed  ones. 

A  new  line  was  run  along  the  fire-alarm  poles  from  H  street  down 
Fifth  street  to  the  new  Peusion  Bnilding  and  that  building  connected 
with  the  general  system. 

All  the  cables  iu  the  basement  of  the  Gapitol  were  OTerhaoled  ud 
put  in  good  working  order;  about  300  feet  was  taken  dovn  to  make 
way  for  improTements  in.  the  summer  of  1886,  and  replaced  in  the 
autumn ;  the  instruments  connected  with  the  United  States  Senate 
Chamber  and  House  of  Representatives  were  removed  daring  theieeeH 
of  Congress  and  replaced  at  the  commencement  of  the  session. 

About  TO  feet  of  cable  on  the  roof  of  the  Executive  Mansion,  irhM 
had  become  damaged  by  water  through  the  vandalism  of  some  one  who 
tore  off  the  top  of  the  cabl^  box,  was  removed  and  replaced  with  innb 
la  ted  wire.  All  instruments,  swi  tcb-boards,  etc.,  were  kept  in  good  order, 
and  at  tlie  close  of  the  fiscal  year  the  entire  telegraph  system  VM  ta 
excellent  condition. 

I  again  submit  an  estimate  for  repladug  the  entire  overhead  ayatea 
with  a  duplicate  six-condnctor  under-ground  cable.  Theoverhead  wiiM 
are  not  only  a  nuisance  to  which  the  public  sboald  no  longer  be  inb- 
jected,  but  the  growth  of  trees  on  the  sidewalks  along  the  liaes  hai 
reached  such  a  condition  that  daring  wet  or  windy  weather  the  wim 
are  almost  useless.  Unless  the  entire  line  be  placed  nnder-gioand  or  re- 
built with  higher  poles  daring  the  next  year  there  will  be  ueqneatooea- 
sions  when  it  will  be  impossible  to  maintain  telegrapbiocommDnfcatiM. 

To  remove  the  entire  overhead  system  and  replace  it  with  a  dttfdlcatt 
nnder-ground  cable  will  cost  $8,500 ;  to  replace  the  present  8b<urt  pidei 
with  poles  55  feet  long,  so  as  to  carry  the  wires  for  the  present  overtbe 
tops  of  the  trees,  will  cost  about  91,600. 

The  overhead  wires  sboald  bo  removed,  and  if  the  United  States  Oov* 
emmeiit  takes  the  initiative,  private  corporations  con  be  forced  to  fol- 
low its  example. 

In  the  discharge  of  my  official  duties  connected  with  the  telegraph 
lines  1  have  received  inldligent  and  eiUdont  asHiata»cc  from  Mr.  A.  J. 
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It  w91  be  obrtrvcd  that  the  time  of  the  draagbtsman  is  mostly  oooa* 
^  with  the  can  of  the  old  records,  and  it  is  earnestly  nrg^  that  Con- 
will  provide  a  clerk  who  may  devote  his  entire  time  to  this  impor- 
branch  of  the  doties  of  this  office. 

HUMJIEU  ARD  ASRl.  OF  RRSERYATIONB  A3XD  STATUES. 
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hftve  been  added  to  tiie  list  of  highly  improved  and  one  to  the  list 
«f  partially  improved  during  the  year. 
Ttioae  added  to  the  highly  improved  were  the  reservations  at  the  in- 
of  Pennsylvania  avenne  and  M  street ;  the  intersection  of 
and  Q  steeets ;  the  intersection  of  New  Jersey  avenne  and 
■tieet.  and  the  intersection  of  Pennsylvania  avenne  and  Ninth 
laL  Ijiepartially  improved  is  attheintersection  of  Pennsylvania 
and  Bighib  street  east 
are  now  twelve  statues  in  the  public  grounds,  as  follows : 
:  Wadilagton,  Oreene,  Jackson,  Lincoln,  Scott,  Farragut,  Thomas,  Du 
BmIi  Bawlins.  McPherson.  Oarfleld,  and  Henry. 

The  Gariield  statue  has  oeen  erected  during  the  year,  and  the  names 
(mt  on  the  pedestals  of  the  statues  of  Washington,  Jackson,  Bawlins, 
Dn  Pont,  Flarragut,  and  Boott  The  inscription  ordered  by  Congress  just 
after  the  death  of  General  Greene,  in  1786,  has  been  cut  upon  the  ped- 
estal  of  the  statue  erected  to  his  memory.    It  is  as  follows : 


to  the  memory  of  Nathaniel  Greene,  esqnire,  a  native  of  the  State  of  Rhode 
Umod,  who  died  on  the  19th  of  June,  1786,  late  major-general  in  the  seryice  of  the 
United  States,  and  commander  of  their  forces  in  the  Southern  Department. 

Tte  United  States,  In  Congress  assembled,  in  honor  of  his  patriotism,  valor,  and 
abUity,  haye  erected  this  monument. 

TREES  AND  SHBUBS. 

In  my  last  annual  report  I  submitted  a  list  of  the  deciduous  and  ever- 
green, native  and  foreign,  trees  and  shrubs,  forming  the  ornamental 
planting  of  the  various  parks  of  the  public  grounds  under  charge  of  this 
office.  The  list  embraced  a  majority  of  the  species  and  varieties  gener- 
aUy  known  that  will  thrive  in  the  climate  of  Washington,  and  comprised 
in  the  aggregate  over  32.000  specimens  of  deciduous  and  evergreen  trees 
and  ahmbs.  About  2,500  specimens  have  been  added  by  planting  in 
tte  fSTonnds  during  the  past  year.  It  is  the  purpose  of  this  office  to 
eontlnne  annually  lading  to  the  beauty  of  the  grounds  by  planting  varie- 
tiea  of  decided  merit 

In  the  early  planting  of  thd  grounds  the  trees  were  planted  close  to- 

Eher,  anticipating  that  in  time  it  would  be  necessary  to  thin  them  out. 
la  is  done  with  great  care,  and  unless  a  tree  is  in  very  bad  condition 
or  is  manifestly  ii\jurious  to  better  and  handsomer  trees  in  the  iinmedi- 
alA  Yidnity  it  is  never  disturbed. 

Doring  tiie  summer  of  1886  the  trees  throughout  the  city  were  infested 
with  caterpillarSi  which  in  numerous  instances  completely  stripped  them 


jv^  -^r.:  :„7':r;jii  :j.i  parks  and 
.1..". 7    :'  y..'!^  ■^■.Q-.i.a*l  tlit  fjll 

.  iz-  :■  c-.j.::>-'L  -ii^vtirTiI  b::s.Ire<i 
-r  -i.-r  ziz^-  '^'--'-^  'jc^er*  were 

rr--- .   -  "--^  :rvT;.:ts  of  rhe  bark, 
i-l  n-i-^  :li»;  ':i:r-[r  ':f  ih<e  posts 

:_r  vrs  i;.l  TM  leaves  npOD 

'..  •^:;t^i.s:.  Tli'i  riLT'Zi  bave  be*ii 

■..■:    '.i-ir*   ::ce  raecre««anil 
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tpwwemant  and  csre  of  jmblie  icToands — Continaed. 

¥te  otdiiuay  CMV  <tf  gi6en-hoii8M  and  naraory |2,000 

For  ofdinmrjoaze  of  Ls&Tette  Square 1.000 

For  ofdinaryoare  of  Franklin  Square 1,000 

T^n  9un  and  imnfOYomant  of  Ifonnment  Oronnda 5,000 

For  eofitinning  improvemont  of  Keservation  No.  17  and  site  of 

old  canal  nmhweat  of  aame 10,000 

For  eonatmciion  and  reiMir  of  post-and  chain  fences  and  re- 
iDOTal  of  hifch  iron  fences  ftom  aroond  smaller  reservations. .      1, 500 

For  laying  aqphalt  walks  in  varioas  reservations 10,000 

For  BMnnre  and  hanline  same 5,000 

For  painting  watolimen%  lodges,  iron  fences,  vases,  lamps,  lamp- 

peata  and  settees 2,000 

Forporohase  and  repair  of  seats 1,000 

For  porohase  and  repair  of  tools 2,000 

For  trees,  tree  and  plant  stakes,  lime,  whitewashing  and  stock 

fbrnnnery 3,000 

For  removing  snow  and  ice :.      1,500 

For  flower-pots,  twine,  baskets,  wire,  splints,  moss,  and  lycopo- 

dinm 1,000 

Foreare,constn]ction,  and  repair  of  fountains 1,500 

For  abating  nnisances. 500 

For  improvement,  care,  and  maintenance  of  various  reservations.    20, 000 
For  improvenientjcare,  and  maintenance  of  Smithsonian  Grounds, 

including  construction  of  asphalt  roads  and  paths 12, 000 

For  improvement  and  care  of  Henry  and  Seaton  Parks,  east  to 

Botanical  Gardens 5.000 

For  improvement,  care,  and  maintenance  of  Judiciary  Square, 
inclnding  ffrounds  around  new  Pension  Building  and  asphalt 

walks  leading  to  the  City  Hall 10,000 

For  an  ornamental  structure  of  masonry  and  iron  over  the  spring 

in  Franklin  Square 2,000 

For  lodges  for  park  watchmen  in  Stanton,  Mount  Vermon,  Iowa, 
Dn  Pont,  Thomas,  McPherson,  and  Folger  reservations,  at 

$500  each 3,500 

For  improvement  of  Resturvation  No.  No  101  (provided  that  this 
sum  shall  not  be  available  until  the  track  running  diagonally 
through  the  reservation  along  the  line  of  Maryland  avenne 
shall  have  been  removed  by  the  railroad  company  now  in 
charge  of  it,  which  company  is  hereby  required  to  remove  said 

track  on  or  before  October  1,1888) :J,000 

For  supplying  and  keeping  supplied  the  76  vases  in  the  new  Pen- 
sion Building  with  suitable  plants  and  shrubs  and  caring  for 
same,  in  accordance  with  the  joint  resolution  of  Congress  ap- 
proved March  29,  1886 1,000 

For  continning  the  carriage  roadway  on  the  prolongation  of 
Sixteenth  street  through  Lafayette  Square  to  Ponuaylvania 

avenue 4,000 

• $117,000 

Care  of, repairs,  fuel  etc..  Executive  Mansion : 

For  care,  repair,  repainting  and  refurnishing  the  Executive  Man- 
sion       16.000 

For  fuel  for  Executive  Mansion,  green-houses,  and  stable 3, 000 

For  care  and  necessary  repair  of  green -honses 1 5, 000 

For  renewing  superstructure  of  one  green-house  connected  with 
Executive  Mansion  and  grounds 1,500 

25,500 

Ughting  the  Execnl^ivo  Mansion  and  the  public  grounds : 

For  erecting  tower  in  the  ellipse  south  of  the  Executive  Mansion 
from  the  top  of  which  there  shall  be  shown  an  electric  light' 

from  six  arc  lamps  of  2,000  candle-power  each 750 

For  electric  1  igbt  for  365  nights  from  six  arc  lamps  of  2,000  candle- 
power,  at  $4.20  per  night 1,533 

For  gas,  pay  of  lamp-lighters,  gas-fitters  and  laborers,  purchase, 
erection  and  repair  of  lamps  and  lamp-poHts,   purchase   of 
matches  and  repairs  of  all  kinds;  fuel  and  lights  for  office  and    * 
office  stable,  for  watchmen's  lodges,  and  for  green-houses  at 

the  nursery 14,000 

16,283 


'f    TT    'a    ?T^T-"'1JI''^    T.  *i  x3Xr. 


t[»r'U-.i 


.•;  ;*■-■.  .',  ;?4,->;^,-,  ;» ;*>■:::<»:*  :«■»■  w  suij^KCiicfjT filled 
».  li." ,»;..  7:v»:  <ir,::fc-  of  :i*  oSt*  r«s=»  *«  ifc" 
f..,*  .*.  •■.»,;  -^  •.i,'jj'j.-j:;*jJ,T5k:;!eti  tii:b«  ednreof  tiw», 

.'-/;  ■/,  Uiiiit/.:^-^  'j^t'iHu'.u::.  Mr.  Brovn  eosbtBcs  that 
'  ;*.'.»  f.*:  a'l'i*  la^!/-.  jfj'Iaj'TrT,  aaJ  iolegr-L^.  Hu  dntiea 
'/r.i  <(.•!  fyf  i;i<r»:iiyii'»tli»:  otb*T.  He  i»»lirwtij"  nspooa- 
:  '/f  tJi«:  v;i;ri^M<;  "xllwrtion  of  planu  in  ibe  propagating 
\^-itu*fU'\:  Wif.  \ii'i\iif^:\X\riti  of  plants  that  are  annnallf 
''i\tn>:  ■jiii»u<l-,  wlii':)j  i)im  ye^r  iiambered  aboat  30,001). 
':!":( k  1(1  i-.h-Aj-j':  nf  ol'I  p'lblif:  records  of  WaishiBfton  City, 
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I  earnestly  zeoommend  that  this  appropriation  be  made  in  order  that 
the  draaghtsmao  may  be  permitted  to  attend  to  the  necessary  and  legiti- 
mate duties  of  his  office. 

Thirds  For  one  telegraph  line-man,  $1,000.  (Jnder  the  head  of  '<  tele- 
graph connecting  the  Capitol  with  Departments  "  will  be  fonnd  a  fiiU  de- 
■eriptlon  of  the  telegraph  system  undercharge  of  this  office ;  it  includes 
about  8  miles  of  overhead  wire  and  2.6  miles  of  underground  cable ; 
there  are  seventeen  offices  connected  with  these  lines,  the  main  battery 
beiog  at  this  office;  the  line-man  is  constantly  engaged  in  the  care 
of  the  main  and  local  batteries  and  such  necessary  repairs  and  exten- 
stens  as  a  system  of  wires  of  this  kind  requires ;  he  is  industrious,  effi- 
cient and  capable,  and'has<won  the  confidence  of  all  with  whom  he  has 
eome  in  contact  by  ftithftil  attention  to  his  duties. 

Jbarlk.  For  overseers,  foremen,  draughtsmen,  gardeners,  mechanics, 
and  labOTer&  $30,00a 

I  have  submitted  the  same  estimate  as  presented  last  year,  being 
#3,000  in  excess  of  the  last  appropriation. 

The  grounds  under  charge  of  this  office  cover  an  area  of  413^  acres, 
divided  into  331  reservations  scattered  over  various  sections  of  the  city. 
Of  these  reservations  65  are  highly  improved,  47  partially  improv^, 
and  229,  covering  an  area  of  about  71^  acres,  remain  entirely  uuim- 
proved. 

Each  year  we  improve  from  three  to  five  of  those  heretofore  un- 
toached,  thus  adding  to  the  beauty  of  the  city  and  the  welfare  of  the 
adghboriiood  in  which  the  reservations  are  situated.  These  new  im- 
pgavcgncoto  are  distributed  throughout  different  sections  of  the  city, 
and  are  only  made  where  private  enterprise  has  improved  property  in 
▼idnily.  Each  improved  reservation  adds  that  much  to  the  ez- 
of  tbB  care  of  the  public  grounds,  the  mowing  of  grass,  care  and 
eonatraotion  of  paths,  care  of  trees  and  shrubs,  etc 

It  is  earnestly  recommended  that  this  appropriation  may  be  made 
in  order  that  the  beauty  of  these  nameroiis  parkR,  so  omamcDtal  to  the 
nation's  capitel,  may  be  maintained. 

JPiftk.  One  day  watohman  at  Lafayette  Square,  $720 ;  one  day  watch- 
mao  at  Franklin  Square,  $720. 

These  men  are  earnest,  faithful,  and  efficient :  they  have  char^i^e  of 
the  two  handsomest  parks  in  the  city }  they  are  busy  every  day  of  the 
year,  and  during  the  season  of  active  operations  are  on  daty  from  8 
a.  m.  till  8  p.  m. 

Sixth.  One  day  watchman  for  Marion  Square,  Folgcr  Square,  and  ad- 
jacent reservations,  $660. 

These  two  reservations  are  highly  improved,  the  one  containing  an 
area  of  about  1  acre,  the  other  about  2  acres;  in  addition  to  these 
there  are  several  smaller  improved  reservations  in  the  vicinity ;  a 
watchman  is  very  necessary  in  this  locality,  the  nearest  oue  being  at 
liDOoln  Square,  a  distance  of  half  a  mile,  where  his  entire  time  is  re- 
quired. 

Seventh*  For  improvement  of  grounds  north  of  the  Executive  Man- 
aioD,  $2,500.  It  is  proposed  to  remove  the  old  broken  asphalt  walks  now 
in  veiy  bad  condition  and  to  replace  them  with  new  materials  and  to 
reeurface  the  old  roadway  leading  from  the  main  road  to  the  green- 
houses; the  work  will  consist  of  constructing  about  900  square  yards  of 
paths  and  resurfacing  about  1,000  square  yards  of  roadway. 

JBighth.  For  improvement,  care,  and  maintenance  of  grounds  south  of 
the  Executive  Mansion,  $6,000.  These  funds  will  be  devoted  tocomplet- 
hig  necessary  drainage  due  to  raising  Potomac  Flats,  to  jading  and  im- 
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proving  tbe  uortbwcst  Bcctiou  of  the  reservation  covering  au  area  of 
about  '2  acres,  recently  occupied  as  a  stomao  groniid  in  connection  wiUi 
the  coiiHtrnctiOQ  of  the  War,  State  and  Navy  Bnildiiifr,  to  rcsurfocing 
roads  and  patUs  and  constructing  additional  walks,  and  to  care  of  lawns, 
planting  trees  and  shrubs,  etc. 

Xinth.  For  care  and  improvement  of  Mounment  Grounds,  85,000.  In 
view  of  the  work  of  filling  around  the  Monument  and  of  the  raisiugt^ 
the  I'otoniac  Flats,  it  will  be  necessary  to  make  improvements  in  the 
drainage  system  and  rearrange  the  roads,  paths,  lawns,  etc.,  in  this  n» 
ervation ;  tlie  amount  requested  will  be  applied  to  these  purposes. 

Tenth.  For  laying  asphalt  walks  in  variuns  reservations,  $10,000.  It 
IS  pro])osed  to  replace  with  first-class  asphalt  paths  tlio  gravel  paths  in 
Washington  Circle,  Franklin  Square,  Monnt  Yoniou  Square,  Executive 
Idansiou  Grounds  (south  side),  Lincoln  Square,  Stanton  Square,  Folger 
Square,  Marion  Square.  Henry  and  Seaton  Parks,  aud  to  renew  thoM 
in  Fariagnt  Square  and  Iowa  Circle.  In  tiie  late  fall,  winter,  and  early 
spring  these  walks  are  muddy,  and  pedestrians  seek  the  lawus,  whicii 
are  thus  ilestroyed  by  trespassers.  The  amount  of  these  i>atb8  wliicli 
it  is  proposed  to  lay  this  year  is  about  (J,000  square  yards.  Kacb  aatamn 
it  becomes  necessary  to  put  down  plank  walks,  which  must  again  be  re- 
moved in  tbe  spring.  If  asphalt  walks  are  laid  the  annual  expense  in- 
cident to  plank  walks  will  be  avoided. 

Eleeeiith.  For  iini>rovemeut,  care,  and  maintenance  of  various  reser- 
vations, $20,000. 

The  funds  required  under  this  head  are  for  tbe  purchase  of  materials 
for,  and  tbe  care  of,  the  improved  parks  and  for  the  improvement  of  as 
many  as  possible  of  the  2'_*y  unimproved  reservations;  each  year  from 
three  to  five  are  added  to  the  list  of  improved  reservations,  and  if  tbe 
fnudH  now  requested  become  available  eight  or  ten  can  be  added  daring 
the  fiscal  year  ending  June  30, 1889 ;  as  reservations  are.tlins  improved 
the  e.Ki>enso  of  the  care  of  the  whole  is  slightly  increased,  for  tbe  im- 
provements must  be  maintained. 

Tueifth.  For  tbe  improvement,  care,  and  maintenance  of  Smitbsonian 
Grounds,  including  tbe  construction  of  asphalt  roads  and  paths,  $13,000. 

This  reservation,  covering  an  area  of  over  £8  acres,  is  tho  largest 
niul  1)110  nf  tliO  batiilsQmcst  in  the  city,  aud  has  wiiliiii  its  limits  the 
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pot  and  tracks  of  the  Baltimoro  and  Potomao  Bailroad.  A  mound  has 
been  constracted  aroand  the  depot,  upon  which  it  is  intended  to  plant 
trees  and  shrubs,  so  that  in  time  the  depot  will  be  hidden  partially  from 
view.  The  materials  for  this  mound  have  thus  far  been  obtained  free 
of  expense  to  the  United  States,  and  it  is  now  proposed  to  grade  the 
mound  and  to  seed  and  plant  it.  The  funds  requested  are  needed  for 
this  pnqM>sey  and  for  the  care  of  roads,  lawns,  gutters,  etc.,  and  laying 
oat  sulditional  paths. 

Fourteenth,  For  improvement,  care,  and  maintenance  of  Judiciary 
Square,  including  grounds  around  the  new  Pension  Building,  $10,000. 

This  square  contains  an  area  of  20  acres,  and  includes  within  it^  limits 
the  oonrt-house  and  the  new  Pension  Building.  It  is  crowded  daily  with 
persons  having  business  in  these  buildings.  The  appropriation  now  re- 
quested will  be  used,  if  granted,  for  completing  the  improvements  around 
the  Pension  Building,  constructing  asphalt  walks  leading  to  the  court- 
house,  and  in  the  general  care  of  this  large  reservation. 

lyieenth.  For  constructing  an  ornamental  structure  of  masonry  and 
iron  over  the  springs  in  Franklin  Square,  $2,000. 

The  recommendation  made  in  my  last  annual  report  is  renewed. 
These  valuable  springs  should  be  made  available  for  the  use  of  the  resi- 
dents in  the  vicinity  and  the  public  in  general.  It  is  proposed  to  make 
the  necessary  excavation,  to  construct  a  grotto  that  will  be  an  orna- 
ment to  the  park,  and  to  connect  the  steps  leading  down  to  the  spring 
with  the  main  walks  by  asphalt  paths. 

Sixteenth.  For  lodges  for  park  watchmen  in  Stanton,  Mount  Venion, 
Iowa,  Dn  Pont,  Thomas,  McPherson,  and  Folger  reservations,  at  $500 
each,  $3,500. 

The  watchmen  in  these  reservations  are  exposed  to  the  inclemency 
of  the  weather  at  all  seasons  of  the  year.  Bain  or  shine,  hot  or  cold, 
night  or  day,  year  in  and  out,  they  must  be  at  their  stations,  and  take 
shelter,  when  necessary,  either  under  a  tree  or  in  such  dwelling  or  store 
as  will  offer  its  hospitality. 

The  dictates  of  humanity  call  for  this  appropriation. 

Seventeenth.  For  improvement  of  reservation  No.  101,  $3,000. 

This  reservation  is  now  occupied  by  the  Baltimore  and  Potouiac  Bail- 
road  Company,  the  tracks  of  which  run  through  it.  These  tracks  should 
be  removed,  and  the  reservation  used  for  the  purpose  for  which  it  was 
OTii^inally  intended — a  public  park,  for  the  adorninent  of  the  city. 

Eighteenth.  For  supi)lying  and  keeping  supplied  the  vases  in  the 
new  Pension  Building  with  suitable  plants  and  shrubs,  $1,000. 

The  joint  resolution  of  Congress  approved  March  29, 18SG,  requires 
that  the  seventy-six  large  vases  on  the  upper  corridor  of  the  new  Pen- 
sion building  shall  be  tilled  and  kept  lilled  with  suitable  plaut^s  and 
shrubs.  This  estimate  is  submitted  in  order  that  I  may  bo  able  to  comply 
with  the  terms  of  the  law. 

Xinet^nth.  For  continuing  the  carriage  roadway  on  the  prolongation 
of  Sixteenth  street  through  Lafayette  square  to  Pennsylvania  avenne, 
•4,000. 

Sixteenth  street  now  ends  at  II  strectt.  It  is  thought  that  it  would  bo 
well  to  extend  it  by  an  asphalt  i)ark  road  through  Lafayette  Square  to 
Pennsylvania  avenue. 

Twentieth.  For  care,  repair,  and  refurnishing  the  Executive  Mansion, 
$16,000. 

This  old  building  needs  continual  repairs  and  repainting  to  maintain 
it  in  a  neat  and  habitable  condition.  Much  of  the  furniture  is  old  and 
needs  renewing,  while  new  carpets  are  required  in  many  of  the  rooms. 
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,  in   order  to  maiiitaiu  telegraphic  commiiDicatioD    over  these 
either  to  erect  at  once  taller  poles  at  a  cost  of  about  $1,G00,  or  to 
UDder-goand  cable  at  a  cost  of  $8,500.   The  former  plan  is  but  a 
porary  expedient,  as  iu  time  the  overhead-wire  system  through 
most  l>e  abolished.    The  underground  cable  is  far  preferable,  and 
ble  action  upon  this  estimate  is  earnestly  recommended. 

Financial  statement  for  f  seal  year  ending  June  'SO,  1887. 


Title  of  appropriAtioD. 


and  cttre  of  pnUio  i^undA,  1887 

,  Itael,  etc.,  Exeoaiive  H«n«loD,  1887 

,  fltacA,  cte^  ExecntiTe  MAnsion,  1885  (deficiency  act,  ap- 

~A«ISiut  4.188d) 

^  eCo.,  BxeeotiTo  Maoalon,  etc.,  1887 

to  wmter-ptpea  and  fire-plugs,  1 887 

to  «Mniiieot  the  Capitol  with  the  Departments  and  the 

It  Printing  Ofllce.  1887 

speoaea,  pnbUo  bnildinfcb  and  xronnds  under  Chief 

■■.1887 

)  pablie  buildings  and  groands  under  Chief  of  Engi> 

I  of  emploijift  of  public  l>ai1dlngs  and  grounds  under  Chief 

•f  atatue  of  G^nenV John  A.  Bawlina  (act  May  17, 1888) 
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$84,200.00 

$83,022.05 

20.000.U0 

28,096.98 

135.50 

135.50 

14,01H).00 

13.629.47 

2.500.00 

1.858.23 

1,250.00 

1, 240. 46 

500.00 

499.99 

900.00 

900.00 

45, 507. 00 

45,440.36 

500.00 

500.00 
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$277.05 
3.02 


370.53 
61L77 

.54 

.01 

68.51 


There  is  submitted  herewith  a  descriptiouof  the  various  reservations 
[conaiprisiTig  the  public  grounds  undercharge  of  this  office,  together  with 
m  map  thereof. 

It  gives  me  pleasure,  iu  conclusion,  to  again  (express  my  api>reciation 
ef  the  faithful  and  efficient  manner  in  which  Mr.  George  11.  Brown,  the 
yablic  gardener,  and  Mr.  E.  F.  Coucklin,  the  overseer  and  chief  clerk, 
kave  i>erformed  the  various  and  imi)ortaiit  duties  committed  to  their 


I  am,  general,  very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Lieut.  Col.  of  Engineer H^  Colonel  U.  8.  A. 

The  Chief  of  Engineers,  U.  S.  A. 


mropsis  OF  united  states  public  reservations  in  the  city 

OP  WASHINGTON,  DISTRICT  OF  COLUMBIA,  TO  ACCOMPANY  ANNUAL 
SEPOBT  UPON  PUBLIC  BUILDINGS  AND  GROUNDS  FOR  THE  FISCAL 
ENDING  JUNE  30,  1887. 


%  area,  location,  and  description  of  the  Government  parks  and  reservations  compris- 
hijf  the  public  grounds  of  Washington,  D,  C,  under  the  control  of  the  Chief  of  Engineers, 
rT  8.  Army. 


Description. 


iber  of  reserrations 
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X  6.  Senlos  Park  cnntjiincd  (area,  G  acres  19,440  sqQtire  [cet ;  UisUlv  impmvisd)  ( 

BetnecnTbitilaiid  Foar-iLi]<l-n-Lair  etrircta  west  aad  MnmiMindMiKaDiirl 
aTeoDes.  Tliese  groauiis  nru  ia  aa  nitvaaccd  alaj^o  of  iinproveiUL'Ut,  in- 
closed ivith  poat  imitcbaiD  fence,  gaB-]am|iHuroDad  and  uii  uiain  liu«  o[ 
Iravel  tbiongk  tbn  park,  ftravet  roud  aud  walks  in  good  condition,  lawn 
BOrfitcea  partly  plauTed  with  araaiueutal  overgrean  and  deoiduoua  treea 
and  shrubs,     t'horo  are  twodrmking  foHntoins  ia  this  park. 

I&  7.  Jmiieiary  Park  (area,  10  acres  35.712  fW|uaro  feet :  bi^clily  improved) : 

Betncca  Foartb  and  Fiflb  strectH  west  and  Indiaua  and  LotiisiSDa  av&> 
nnes  and  Galrept  north.  TlicCily  Hall  aud  newPeDaiauOSJcebuildinga 
ore  locsti^d  in  this  paTk.  These  groiinda  are  imprbved  in  part,  iocloeed 
nilb  post  nDd  cbaiu  fence,  giw-lamps  uronnd  and  on  main  Ijuea  of  travel 
tbroii^ti  Ibo  park ;  wnlcbtnan's  lodge  with  piibllo  coiivcniencea,  two 
driokiDK  ronotainsFiud  one  jI^t  fountuiD  are  In  this  park;  general  rood i 
and  wulks  iu  gODtl  conditiun,  lawu  auttaKva  nurtlf  plant^  with  orna- 
mental evergreen  and  diwiduouetreeN  nndntimbsunddoner-beda  in  front 
of  tratcbman's  lodge.  Tiiv  uotth  si^ctbu  of  tin'  park  around  Ihe  FouHion 
Bnilding  is  now  be  tug  improveil. 

lO.  S.  JfooHl  Vernon  Porit  (ares,  2  iicrtKH  in.OTIimiuarv  feet;  highly  iinpruvod): 

Between  Sevcnlh  and  Xiutb  HtrMlB  northwest,  at  the  InternectJoti  of  Maa- 
sacbiisctts  and  Now  York  avonnea.  This  park  la  improved  and  planted 
with  OTDAQjontal  evergreeu  and  decidaons  trees  and  ahrubu;  incloKcd 
with  "poat  and  ehatn  fence ;  gaa-lampa  arouQd  nod  through  Ihe  park ;  two 
drinking  foaDtAina  and  one  oroameDtal  iron  jet  fountaiu  in  tbect^nter  of 
the  park;  gravel  aud  astibalt  walko  oo  direct  lines  of  travel  through  the 
park  aud  lawn  snrfaces,  interspersod  with  flower  beds  [or  summer  plant- 
ing of  exotio  lloworing  aud  foliaged  plants. 

k  3.  Franklin  Park  (area,  4  acres  -2(J,5tN)  square  feet ;  highly  improved)  : 

Between  Thirteenth  and  Fourteenth  streets  west  and  I  and  K  streets  north. 
This  park  ia  incloseil  with  a  sabalantinl  iron  railiOK;  gos-lampa  aroond 
and  through  the  park;  two  drinking  fountuins,  and  a  watchman's  lodge 
with  pnbhccoDVMiiences,  and  ufouutatnia  the  center  of  the  park  with  a 
set  of  French  jetsand  ornameotal  polished  Aberdeen  gruuile  coning ;  lawn 
snrfacea  pUuted  with  «hoico  ornamental  evergreen  and  deciiloous  trees 
and  tjhriili^,  mid  iut<'i«pi'j^<'d  with  beds  and  borders  fur  aniiimcr  planting 
of  rli  .  ii;  j:  '  I   Pi"  I  . !'  ^  :ir;ii  <'..]!  lilted  plants;  asphalt  and  gravel  walks  on 

Ca  10.  Lafa'ii''  ■    1 -i|naro  fcotj  highly  Iniprovedl: 

B'-w  '  '"I  H  Htreet  north,  and  Fifleen-aud-a-Lnif 

and  Hixteen-and-o-ha If  streets  west.  This  park,  from  its  prominent  silna- 
tionoppositetliemaiafhmtoftbe  Exeoutive  Mansion,  wasoueof  tbeflrat 
city  paika  elaborately  Impioved  and  planted,  and  contains  a  choice  col- 
iMtlon  of  evergreen  and  OMidnooe  trees  aodshrobs,  inclnding  man;  fine 
specimenB  of  rare  epeoies  not  (generally  fonnd  north  of  Waahington ;  in- 
oloHed  with  a  heavy  ornamental  iron  railing;  gas-lamps  aionnd  and  throngh 
thepark;  twodrinkingfonntaius;  lawn  surfaces  planted  chiefly  on  mar- 
gins of  walks,  and  interspersed  with  flowerbeds  and  borders  foraammer 
Elauting  of  exotic  flowering  and  foliaged  plants.  Two  massive  antique 
ronze  vases  of  elaborate  design  on  granite  pedestals  grace  the  park  at 
interseetionsofwalksneartbeeasteru  and  western  entrances.  Theeqnes- 
trianBtataeafOeDeralJaokaon,  by  C1arkMilJa,«Q  a  white  marble  pedestal, 
muTonndedby  fonrSeldpteces  of  artillery  (captured  by  GeneralJaokson), 
occnpiea  the  center  of  the  park ;  gravel  ana  asphalt  walks  are  in  good 
condition,  and  a  watcbmui's  lodge,  with  necessary  pahllo  convenieiices, 
is  located  in  this  park. 

'o.  11.  MoPkenon  Park  (area,  1  acre  29,446  square  feet ;  highly  improved) : 

Between  I  and  K  streets  north,  at  too  sontheastem  temunu;  of  and  inter- 
•ection  of  Vermont  avenue  and  Fifteenth  street  west.  This  park  ia  the 
aite  of  the  equeatrion  statue  of  General  MePherson,  by  Louis  T.  Rebisso. 
Iiawn  surfaces  are  planted  mainly  with  decidnons  trees  and  shrnba ; 
aeplialt  walks  are  laid  out  on  diafjonal  lines;  four  larce  iron  vaaes  are 
placed  on  the  lawns  and  planted  with  auitable  summer  decorative  plants; 
there  are  goa-lampa  aronnd  and  through  the  park,  and  a  drinking  fount- 
ain placed  at  intersection  of  walks  near  the  center  ;  thepark  is  inclosed 
with  post  and  chain  fence. 

'».  12.   Farragnt  Park  (area,  1  acre  36,216  square  feet ;  highly  improved) : 

Between  I  and  K  streets  north  and  terminus  and  iotersection  of  Connecti- 
cnt  avenoe  and  Seventeenth  street  weat.    The  bronze  statue  of  Admiral 
Farragut,  by  Mrs.  Tinnie  Ream  Hoiie,  is  located  in  the  center  of  this   ' 
park ;  lawn  soifacee  are  planted  with  evergreen  and  deciduous  trees  and 
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iiiiiLuo.uuii  ■iiiiTiBiiviKii  xii.uuunvi-tKua.ctL>.:  QSpbalt  WQlks  «!«  laid  out 
11  dia^iial  Une»,  auil  a  driukiug  fuuutftiQ  plucM  at  intersectioH  of  the 
wbIIch;  giu-lnmps  ure  arauud  and  tlirougb  the  patkj  iucloeed  with  pott 
audcbaiu  feoco. 
:  13.  Itan-Uitt  I'ark  (area,  1  acre  30,219  square  feet ;  liiglily  improved): 

Ilutwcon  Kif^hteonth  and  NiDetcenlh  streets  ^reet  and  at  the  iateraection 
of  Kuw  Yurk  avenue  and  E  street  north.  This  park  is  iacloMd  with  port 
iitid  chain  fcnee;  improved  and  planted  with  evergreen  and  deciduont 
tTi'unand  Alirubs;  laWD  surfaces  planted  chiefly  od  niorgiDS  of  walks; 
two  rustic  foDQ tains  are  located  uear  the  eastern  and  western  ontranoes; 
a»|i1ialt  walks  are  laid  oat  on  direct  lines  of  travel ;  gas-lamps  are  aromid 
nud  tlutiii}!]!  the  park. 

leolaParkU 

IJulweenKU      __  ..      _     . 

Keatueky,  TenDceaco,  North  Caroliua,  and  MauachuRetts  b' 
bm  I  lie  statue  of  "Tbo  Emancipation,"  by  ThottiasUnll,  is  located  in  this 
]>iirk.  ThcHe  grounds  are  iuaii  advanced  stage  of  improvement;  incloaed 
with  iHi4t  nud  chain  fence;  gos-iamps  around  the  park  and  on  lines  of 
walks  through  it;  lawn  surfaces  planted  with  choice  evergreen  and  decid- 
uous trees  nud  shrubs,  interspersed  with  jlower-beds,  eto.;  gravel  walks 
on  needed  lines  of  travel  are  in  good  condition.  There  are  two  drinkinK 
fuuntaiiiH  and  a  watchman's  lodge,  with  public  conveniences,  in  the 
park.  Two  ornamental  fouutaius  (spray  Jets  aud  Portland  cement  stone 
copiuKS  iind  iNisius)  ai-o  placed  ut  northern  and  sauthem  entrancos  to 
this  i>ark. 
Kii.  15.  BlanloH  I'ark  (arva,  3  acres  3,14r>  nqnare  feet ;  highly  improTed): 

Iletwccn  Fourth  anil  Sixlh  streets  east  and  nt  llie  intersection  of  Masst- 
chusntlSBud  Maryland  avenues.  The  bronze  equestrian  atatneof  General 
Greene,  by  llcnry  K.  Brown,  is  located  here.  The  park  is  inclosed  with 
post  And  ehuin  fence ;  cas-lunips  are  around  and  throngh  Ibe  park ;  lawn 
stirfucea  planted  with  choice  evergreen  aat  deciduous  trees  and  shrnba; 
gravel  walks  on  direct  lines  of  travel,  flower-beds  are  laid  out  at  the 
liaso  of  the  iH-dcstal  of  the  statue  for  sniuiner  planting  of  decorative  fli 
orin);  plants ;  two  ornamental  rustic  fouuloinaare  located  at  inte 
of  walks,  nud  tbero  are  two  drinking  fountains  in  the  park. 
So.  lli.  FolipT  I'art  (area.  1  acre  :«,Gf)4  ai|uan)  feet ;  highly  improved)  r 

Itelwven  S'i'oud  and  Third  streets  east  mid  at  Ihe  tutersection  of  Korth 
Carolina  nvenuo  nud  D  street  mnlh.  This  park  is  on  tjio  north  front  of 
Pri>vidcnn'lliia[titalund  isinclused  with  post  mnd  chain  fence;  gas-lampa 
iiniiiUil  aud  through  the  park  :  gra vol  walks  on  direct  lincsof  travel,  and 
I  tie  lawn  surtures  are  partly  plautetl  with  deciduous  trees ;  there  is  also  a 
^Tituite  iViLiniaiii  in  the  center  of  the  [lurk. 
Kti.  IT.  Cariirld  /'urt  (an>n,  '£t  ueres  J'J,t9t  Hiiiiare  fei^t ;  partially  improTcd) : 

"^  mil  Capitol   nnil  Thiid  strrels  east  and  a' """""'  "       "'         ' 
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o.  SS.  Triai^*  <•!*•)  iJlOB  mpum  &tt ;  putlalW  ImpniTed} : 

BMmMi  TwantT-foqith  and  Ttrenty-flfth  stieetB  wMt  anil  at  th«  inteneo- 
UoB  of  FMra^tTwria  aTcmae  and  L  atieet  north.    Ineloaed  nitb  a  post 
nd  durin  ftneo;  ended  bot  not  planted, 
b,  fiS.  TtMMold  (ana,  S,UD  aqnaTo  ftet ;  partially  improred) : 

Batwaan  Twm^tUia  and  Twent j-fourth  streets  weat  and  at  the  Intetaeo- 
-ttoaofPHnMirlvwIftaTCnnaandEBtreetnoith.    Inclosed  with  pjstand 
ahain<MiB«tMrill»WBaaifcBa  (traded. 
Ik  ML  B^^^^MM^a^^^^^H  35M5  Bqnoie  (bet  i  highly  Improved) : 

^^■|^^H^^H|^H^Bir>^raBia  and  Now  Hampshire  arenncs  and  E 

^■■^^■■HHBBBiHniiotthwest.    These  groDnds  are  in  a  highly  Im- 

^m  pntTS^  eonditton  and  an  encirolecl  bra  BTanitecaibing;  graTel  walks 

F    oa  conveoieot  lines  of  IraTel  an  Id  good  condition ;  gas-lamps  aronnd 

■      and  through  the  park ;  lawu  snTfacea  planted  Trilfa  choice  eToigreen  and 

P     dccidDone  trees  ami  Bhnif*  uidlntenperMd  vith  flowoivbeds  for  aammer 

'       dei^oratiTo  planting  of  Uowerlog  and  foliagad  plants;  there  Is  a  watch- 

maDMlodgo  ia  this  park  and  two  drinklDgfonnwna.    This  is  the  stt»  of 

the  eqnesrrian  statno  of  Oenenl  Woahinfton,  bj  Clark  Mills. 

IkK.  Trapezoid  (urea,  3,15D8i|nBn>ftet;  parUally  unproTed) : 

B«twP«D  Tweatf-ucond  and  Twenty-thlnl  streets  west  and  at  the  inter- 
Dtvaoia  avenae  and  E  street  north.  Inclosed  with  a 
^~i,  lawn  •nr&e«  naded 


Is.  ML  I 


flneoi  UDpKD¥ed  a 
■adnrnba;  gaa^ 


^ and  at  the  InteiKction  of 

_.   ..naandlstnetnorth.    Inclosed  with  post  and  chain 

„  d  and  pbntad  witli-ohoioe  evergreen  and  aecidnoos  trees 

■adwiniU;  gaB4ainpa  anmnd  pa^;  drinking  fonntaia  at  the  eastern 
end,  and  a  roae  M  lonntaln  In  the  center  of  the  park ;  graTel  walks  are 
laid  dlagovallT  thioogh  the  park. 

'.  nuaaoid (ana,  1I,SB9 1 —  •— ■-  '-■-•-•-< »• 

Batweea  TwaBtleth  a 

of  mnuTlTania  ^Tanna  and  I  street  north.    Inclosed  with  heaTy  cant- 

booialling,  lawn  anifcec  "■'-""  ~'--'-^  — "*^  '-" * — 

L  THaagla  (area,  l^SU  aqnaie 


Twantleth  aiwTwenty-flnt  stieete  west  and  at  the  intecseetlon 

DaylTaiiia  ^Tanna  and  I  street  north.    Inclosed  wl 

liOB  ndllng.  lawn  matron  thicU;  planted  with  decidDons 
k,  9Bl  THaagla  (area,  l^SU  aqnare  Awt;  hlfftOy  improved) : 

Dawreep  ElgUaenth  and  Sineteentli  streets  weat  and  at  the  interaeotion  of 


PnmcylTMila  arwna  and  H  atraet  north.  looloaed  with  a  post  and  chain 
Ibsee;  plantadwItbdeeidDons  and  evergreen  trees  and  •nraba;  alarge 
Warwick  Iron  Taae,  planted  in  anmmer  with  saltable  decorative  plaatB, 
is  placed  at  the  easliern'  entrance  to  the  park :  there  is  a  rastio  fouDlain 
with  rose  Jet  In  the  oenter;  gas-lamps  around  and  concrete  walks  throngh 
the  park, 
io.  S9.  Triangle  (area,  14,749  square  feot ;  highly  improved) : 

Between  Eighteenth,  and  Nineteenth  streeta  west  and  at  the  intersection  of 

FeonsylvBiila  avenne  and  H  street  north.     Inclosed  with  pout  and  chain 

fence;  planted  with  decidaons  and  evergreen  trees  and  shrubs;   gas- 

lainps  aronnd,  and  gravel  walks  throoRh  the  park ;  a  large  Warwick 

" '--  r  decorative  mar  ■  " 


Iron  vase  and  a  eentei  flower  bed  for  .sammer  decorative  Ranting,  are 
in  this  park. 
o.  30.  Trapezoid  (area,  18,482  sqnare  feet ;  partiully  improved) : 

Between  Thirteen-and-a-half  and  Fonrteenth  streets  west  and  at  the  inter- 
aeotion of  Penns^vania  avenne  and  E  street  north.    Inclosed  with  a  heavy 
cast-Iron  railing  and  planted  with  deciduous  trees. 
0.31.  Triangle  (ana,  21,:T71aqQnTe  feel;  partially  improved): 

Between  Thirteenth  and  Thirteen-and-a-half  slieeta  west  and  Fennaylva- 
e  and  E  street  north.     Inclose<l  with  heavy  cast-iron  raiJing; 


lawn  planted  with  iv  few  dcridaons  trees  of  large  growth. 
I.  32.  Trapeceid  (area,  7,678  sqnare  feet ;  highly  improved) ; 

mtween  Ninth  and  Tenth  st  rpcts  west  and  at  tho  intersection  of  Pennayl- 
vania  avenne  and  Ninth  nfreet.  Inclosed  with  post  and  pipe  rail  fence; 
lawn  planted  with  decidaous  trees  and  shmbs ;  flower-beus  for  snmmer 
planting;  ornamental  cast-iron  fountain  in  the  center-  Portland- cetnent 
pavement  around  and  through,  and  gas  tamps  around  the  park. 
t,  33.  Triangle  (area,  5,51%  sqoare  feet ;  highly  improved) : 

Between  Eighth  and  Ninth  streels  west  and  nt  the 

Klvania  and  Louisiana  avenues.  The  bronze  statu 
twiins,  by  A.  Ballly,  Is  now  located  iu  this  park.  Inclosed  with  post 
and  pipe- rail  fence;  lawn  planted  with  decidnons  trees  of  lai^  growth, 
and  asphalt  walks  throngh  park. 
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Ki>.  31.  Trappzoiil  (nren,  15,5%  Booare  foot ;  partially  improved) : 

Between  Sevenlb  and  Eighth  eiracis  west  aud  at  tho  intenection  of  PcDn- 
sjlvaniii  and  LoLisiana  avenut'S.  Inclu&ed  iritli  post  aad  chain  f«Dce; 
tuwn  planted  with  dociduons  trees  of  large  grawtli,  bnt  otberwiso  nnim- 

Xo.  35.  Triuoglo  (area,  g,544  sqnare  feet): 

Transferred  lor  itao  us  flito  for  OongresaioDai  Libran*, 
Ko.  36.  Trianglo  (area,  5,09-1  sqnare  fcot) ; 

Tranaforrcil  for  nso  aa  site  for  Congreaaional  I..ibrHry. 
No.  37.  TrinnKte  (area,  i,*3il  anuani  feet ;  partially  improved) : 

Between  Sccou<l  and  Third  streeis  euat  and  at  the  intereection  of  Pennsyl- 
vania uvcuiio  and  B  street  Bontb.     Incloaeil  with  post  and  chain  feoM; 
lawn  snrfacn  arranged  and  a  llower-beU  in  the  oeater. 
Ko.  M.  Triangle  (area,  13,3U0siiiiarefuet;  partially  improved): 

Between  Foiirtli  and  Fiftli  atreeta  east  and  at  the  intersection  of  Pennsyl- 
vania and  North  Carolina  avcuuea.      luclosed  with  post  and  pipe  nil 
fonce  1  lawn  anrface  arranged  with  s  llowcr-bed  in  the  center ;  planted 
in  i>art  with  a  few  shrDbs  and  trees  and  water  introdnced. 
No.  39.  Trapeioid  (area,  11,216  sqnare  feet;  partially  improved): 

Between  Fourth  and  Fifth  streets  east  and  at  the  intersection  of  Pennayl- 
vania  and  North  CaTolina  avennes.  Inclosed  with  post  and  pipe  nil 
fence ;  lan-n  anrface  arranged  with  a  flower-bed  in  the  center  ana  planted 

No.  40.  Trianglo  (area  3,  !f04  square  feet ;  highly  improved) : 

Betwiten  Fourth  and  Fifth  streota  east  and  at  tho  intersection  of  Pennsyl- 
vania and  North  Carolina  avennea.     Inclosed  with  post  and  pipe  ntil 
fence ;  lawn  surface  arranged  with  a  flower-bed  iu  the  center  and  planted 
jn  part,  and  water  introduced. 
No.  41.  Trapezoid    area,  3,GI3  square  feet ;  partially  imoroved) : 

Between  Fifth  and  Sixth  streets  east  and  at  the  interaoction  of  Pennsylvo- 
nia  and  North  Carolina  avennes.  Inclosed  with  a  post  and  pipe  »d 
fence ;  planted  in  part ;  lawn  sarface  arranged  with  a  llower-bwl  in  Um 
center  and  a  large  ornamental  flower-vase  in  the  center  of  the  flower, 
bed. 
No.  43.  Triangle  (area,  10,8'J9  sqnare  feet ;  highly  improved) : 

Between  Fifth  and  Sixth  streets  east  and  at  the  intersection  of  Pennajlva- 
nia  and  North  Carolina  avenues.     Inclosed  with  a  post  aud  pipe  rail 
fence;  lawu  aurfuoo  arranged  with  a  flower-bed  intheeent«r;  planted 
in  part  and  water  introduced. 
No.  43.  Triangle  (area,  l3,Zt>l  square  feet;  partially  improved): 

Between  Fillh  and  Sixth  streets  east  and  at  the  intersection  of  Pennsylvania 
and  North  Carolina  avenuea.  Inclosed  with  a  post  and  pipe  rail  fence ; 
lawn  surfaco  arranged  with  a  flower-bed  in  the  center;  a  few  ahmb* 
planted  and  water  introduced. 
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It  S(K.  M«igla(ana^  4,000  Mnueftet;  partially  impiOYad) : 

Detwatn  Tentii  and  JBlerenth  Btreets  east  and  at  the  inteneotion  of  Penn- 
qrlTaniaaTieiiiie  and  £  street  aoath.    IiawnsiirfiM)e  arranged,  sown  with 
gnaiaeed,  and  water  introdaoed. 
k  SL  Mangle  (area,  14,948  aqnare  Ibet ;  nnimproTed) : 

Between  Elerenth  and  Twellfih  streets  east  ai^d  at  the  inteneotion  of  Penn- 
qrlTania  a^enne  and  £  street  sonth.  • 

k  SS.  TmpMoid  (area,  10,96S  sqnare  fyet ;  nnimproved) : 

Between  Twelfth  and  Thirteenth  streets  east  and  at  the  interseotion  of 
Penney  Wanla  ayenne  and  Q  street  soath. 
k  SL  Triangle  (area.  6,600  sqnare  fbet :  unimproved) : 

Between  Thirteenth  and  Ponrteenth  streets  east  and  at  the  interseotion  of 
Pennsylvania  avenne  and  Q  street  south. 
I.  Si  Beetangle  (are%  1  aere^  4,788>sqnare  feet ;  animproved) ; 

Between  Thlxteenth  and  Fifteenth  streets  east  and  at  the  interseotion  of 
Penn^lvanla  and  Geoigia  avennes  soath. 
k  55i  Cixele  (area,  6  aeres  Sl,514  sqnare  feet:  nnimproTed): 

At  tbs  -Jnnotton  of  Pennsylvania  and  Kentncky  avennes  and  L  and  K 
traetisonth,  between  Seventeenth  and  Water  streets.    A.  portion  of  this 
eirole  is  below  grade  and  covered  with  water  at  high  tide, 
i.  56.  Triangle  (area,  9,4£  square  ftet ;  partially  improved) : 

Between  Twentr-flrst  and  Twenty-second  streets  west  and  at  the  interseo- 
tion of  Hassaehnsetts  avenne  and  Q  street  north.    Lawn  snriSMe  arranged 
and  sodded. 
57.  Triangle  (area,  4,878  square  feet;  highly  improved) : 

Between  Twenty-flnt  and  Twenty-second  streets  west  and  at  the  intersec- 
tion of  Msssachnsetts  avenue  and Q  street  north.    Inclosed  wit^post and 
ehsin  fonee;  planted  with  deddnous  trees  and  shrubs ;  a  large  Warwick 
iron  vase  plaoM  in  the  center  and  water  introduced. 
5a.  Triangle  (area,  8,673  square  feet;  partially  improved) : 

Between  Nineteenth  and  Twentieth  streets  west  and  at  the  intersection 
of  Massachusetts  avenne  and  P  street  north.    Inclosed  with  prat  and 
ohain  fbnce ;  graded,  sodded,  an  ornamental  fountain  placed  in  the  cen- 
ter, and  water  introduced. 
S9.  Du  Piom$  CUtU  (u^mS  d  acres  14,607  square  feet ;  highly  improved) : 

Between  Eighteenth  and  Twentietn  streets  west  and  at  the  intersection  of 
Masnohnsetts,  Oonneeticut,  and  New  Hampshire  avenues.  The  pedestal 
and  statue  of  Rear-AdmiralI>uPont,*by  Mr.  LauntThomp6on,islocatedin 
the  center  of  this  park.  These  groanos  have  been  improved,  and  planted 
with  a  choice  collection  of  dwarf  ornamental  flowering  trees  and  shrubs; 
a  number  of  evergreen  and  decidaons  trees  of  large  growth  have  also 
been  planted.  Inclosed  with  post  and  chain  fence ;  gas  lamps  around 
and  tnrongh  the  circle ;  two  drinking  fountains  at  i  nterseotions  of  walks ; 
lawn  surface  interspersed  with  flower-beds ;  water  introduced,  and  as- 
phalt walks  laid  on  direct  lines  of  travel  through  the  circle. 
&^.  Trapezoid  (area,  2,200  square  feet ;  nnlmproved): 

Between  Eighteenth  and  Nineteenth  streets  west  and  at  the  intersection 
of  Massachusetts  avenue  and  P  street  north. 
lO.  Trapezoid  (area,  13,964  square  foot ;  highly  improved) ; 

Between  Sixteenth  and  Seventeenth  streets  west  and  at  the  intersection 
of  Massachusetts  and  Rhode  Island  avennes.  Inclosed  with  post  and 
chain  fence ;  lawn  surface,  planted  mainly  with  specimen  dwarf  trees 
and  assorted  varieties  of  flowering  shrubs ;  flower-bed  in  the  center,  and 
water  introduced.^ 
>1.  Seoti  Circle  (area,  11,309  sqnare  feet ;  bip^bly  improved) : 

At  the  intersection  of  Massachnsetts  and  Rhode  Island  avenues  and  Six- 
teenth street  west.  This  circle  is  the  site  of  the  bronze  statue  of  G^eneral 
Winfield  Scott,  by  Henry  K.  Brown.  Improved  and  planted ;  flower- 
beds laid  ont  on  the  lawn  surface  and  at  the  base  of  the  statue :  gas- 
lamps  and  flag-stone  pavemont  around  the  circle,  and  water  introduced. 
$2.  Trapezoid  (area,  13,984  souare  feet ;  highly  improved) . 

Between  Fifteenth  aua  Sixteenth  streets  west  and  at  the  intersection  of 
Massachusetts  and  Rhode  Island  avenues  north.  Inclosed  with  post  and 
chain  fence;  lawn  surface,  i)lanted  with  dwarf  ornamental  evergreen 
and  decidaons  trees  andflowerinsr  shrubs ;  flower-bed  in  the  center ;  gas- 
lamps  and  stone  pavement  around  the  park,  and  water  introduced. 
33.  Trapezoid  (area,  3,376  sqnare  feet ;  partially  improved): 

Bietweeu  Fourteenth  and  Fifteenth  streets  west  and  at  the  intersection  of 
Massachusetts  avcnuo  and  M  street  north.  Inclosed  with  a  light  iron 
railing;  improved  and  partly  planted. 
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at  u.u-:w'.-: .uii  <il  X^MUicijUMiLTk  aiifi  Vurmoui  »Tciiite«  >n(l  Fucitc 
vireel  wi'ST.  'J'uii-  tireie  i»  tut-  hju-  uf  tilt  Imiuit-  eqnBBlli»B  «Mp 
t^ut-'L.  V*t;;i  H.  TinTwit..  t.,T  J.  Q.  A.  TTard.  Ilie  g«iooiJ*«n 
)ii(»i:c.  licw^-iKUi,  liiij  out  :l  iLtunTL  BnrfoBt.  ftDil  g»-laiuiooi 
IwduiiLb:  ul  iLk-  Htuliiv  UTj'^  iLTvau'l  I'ut  tmlt- :  n  fla^'Sane  pBTcmenl 
btimitiinit  1  iiv  f".  It'.  i.ud  w»iia  iui»  wwa  .unndncMl. 

»«.  d".  'J  rii-^r.uiij  ■  l™u.  ;;.(iUC.  hiiauTt  foe: :  partiki'y  iniiin>v«!   : 

iUiiv^Kii  fLi.niBnuiL  UiUiIFuur-ctiiitLKnio^s  wtts'  >iidft:  the  ioic-wctit 
M»*MH'LuM:Mei.Ti.':i,it  iLud  ii  Bitse:  uoH u.  luuuiMsd  wiEb  iron pM> 
ni.j  IViiw.  grv>:.  uiiU  ii-rfd Jed. 

Ku.  (W.  TritiMrzdjd  'anai.  lv.-.i7J  k-iiukn!  fMn :  lii^Ur  iiuprnvtid   : 

iieiifwa  iiwvt'Lili  ^-ji  'J  wiriliL  eirt*l* Vew  auduiliv  imorpection  of 
bu<.'Lu»rtM  uvviiQv  Kiid  L  Btrtiel  uir-.li.  luclnw^d  with  pact  anJ  ( 
t/euiit: :  I'luutwl  w:tL  rrensocci  u)d  dM-idau::*  crtiH>Dd  Hhrnbi.  miiii 
dwarf  i^itivth.:  uvpiiali  wtlk*^  ari-  iiuj  »□  direct  liuet  of  travci :  fli 
Iwdtlai'l  (lUIM  i-^'.i-ntetrtiu'j  uf  w;i:k«:  fn»-liunp»  btp  aroOBd the  pul 
■  driukui^  iuiuiUi'.-j  l->eiLit>>J  ui  in  tut^-n^  eaC :  two  lamr  oRum 
fluwfT-vuet  ar«  p^iiueU  m  ui:*uil<Ir  ju^uoaa,  u)d  waler  W  twea 

Ko.  <jT.  Tr«T>^»>id  f  ■nm,  I?,1H!  wjau^  f*«i :  hS^'iy  imptvTed  i : 

i(ctT4i«]j  IVmk  and  Eie^''^:i;ii  Btreeib  iTt«I  aad  U  tbc  iiitenecdnn  ol 
■MJjiuiEtU  sveutM;  and  ],  ninwi  nunli.  lncla«id  and  imprcrrrd  in  ■ 
jlar  nuDO«r  tu  Ku.  W  ^ilH-icwrT»iiun  lK'fi>mltscribcid;*iidfiitB>Ic 

So.  0^,  TraiMMid  raren.  7.(|i;l  tijaare  feci :  piniallv  isiprovrd  ■ : 

lintirtMu  NiDtL  audTvDlli  sirecik  wcki  ai^il  ai  ibfinujuactionaf  Ma« 
•«tta  and  Kev  Voik  »vf  uim  and  K  atreei  nonli.     Inclosed  villi  in> 
iiij(«atjd  planted  vitti  iJotreriug  t-hmba. 
Ko.  Oa.  TrapeKjid  (srva,  0,'i*2  wjiuixe  ft*l :  bieb^y  improved' : 

At  tlie  iuU-r«Mti<tii(if  llautacIiii*eti!iarcooe.  SeTeuifaMiW  west,  and  K 
luirtli.     lutlrnfcd  witb  puu  aTiiI  ibaiu  rcure;  tlower-bed  in  lbtM:«t 
lawn  uarfiMx,  uud  watcriuirwlaud  :  gas-lamps  and d>g-cI«iiF  pav 
Hruriiid  tUe  purk. 
Ho. 7".  Trapezoid  <Br<-a.  lU.KI-'iiKtuarefHrt:  bigbl.v  impTOvedi: 

ll«tw««u  Fifth  aud  liixlti  ■ireeia  west  aad  ai  ihe  iaieraection  of  Uatt 
MtlUavKtiiii!  aud  1  aireet  U'lnb.     iDclowd  wilbaligbt  wronght-iTa 
iii|f ;  pUutwi  inajul;  with  1>>'.t -^ras-iDg  omkmeDtal  beea  and  el 
fluwrr-lwilH  Uid  uut,  aud  wat«r  ialrrxliiced. 
So,  7).  Trkpezuid  (area,  11,'A^  via^uo  (iM-.t ;  highly  improvctl): 

At  the  lutisnKctidu  of  HaaaachuacttB  aveooc  and  I  slrMt  nonb  ftod 

Urvet  w«U.     Iiiclwied  willi  po^t  atul  chain  fcDce ;  gnrel  walka  in 

lirHm  of  trav«l ;  plauted  uutiuly  with  loir-grDwinj;  troes  aod  shrnb 

WBior  iutni'lucRil. 

tlo.Ti,  Triaiiulfi  (arts,  C,'J49  agnare  fvct ;  [lurtinlly  improrod): 

At  t  IiR  iiitcnwRtion  of  Hawu^UuKnttH  aveoae  and  H  ar- 
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0.  79.  TriaDi^io  (area,  4,002  aqaare  feet ;  animproved): 

Between  Pint  and  Second  streets  east  and  at  the  intersection  of  Massachn- 
aetts  aTenoe  and  £  street  north. 
%  80.  Triangle  (area,  4,418  square  feet ;  nnimproTcd) : 

Between  Second  uid  Third  streets  east  and  at  the  intersection  of  Massa- 
ohnsetta  avenne  and  D  street  north. 
).  81.  Trapezoid  (area,  4,915  square  feet ;  nuimproved) : 

At  the  intersection  of  Massachnsett«  avenue,  O  street  north,  and  Third 
•treeteast. 
t.  82.  Trapezoid  (area,  12,070  sqnare  feet,  partially  improved) : 

Between  Sixth  and  Seventh  streets  oast  and  at  the  intersection  of  Massa- 
chusetts avenne  and  B  street  north ;  inclosed  with  post  and  chain  fence. 
graded  and  in  grass,  and  water  introduced. 
83.  Trapezoid  (area,  7,840  sqnare  feet ;  nniuiproved) : 

Between  Eighth  and  Ninth  streets  east  and  ut  the  intersection  of  Massa- 
chnaetts  avenne  and  B  street  north. 
.  84.  Trapezoid  (area,  7,840  sonare  feet ;  unimproved) :       • 

Bietween  Eighth  and  Ninth  streets  east  and  at  the  intersection  of  Massa- 
chusetts avenne  and  A  street  north. 
.85.  Triangle  (areaj  10,042  sqnare  feet ;  noimprovcd): 

Between  Thirteenth  and  Fourteenth  streets  east  and  at  the  intersection  of 
Massachusetts  avenue  and  A  street  south. 

86.  Trapezoid  (area,  8,505  square  feet ;  nuimproved): 

Between  Thirteenth  and  Fourteenth  streets  east  and  at  the  intersection  of 
Massachusetts  avenue  and  A  street  south. 

87.  Triangle  (area,  10,011  square  feet ;  nuimproved) : 

Between  Fourteenth  and  Fifteenth  streets  east  and  at  the  intersection  of 
Massachusetts  and  South  Carolina  avenues  and  B  street  south. 
.  88.  Triangle  (area,  7,654  square  feet ;  unimproved) : 

Between  Fourteenth  and  Fifteenth  streets  east  and  Massachusetts  avenue 
southeast  at  the  intersection  with  South  Carolina  avenue. 
.  89.  Triangle  (area,  18,354  sqnare  feet ;  unimproved) : 

Between  Seventeenth  and  Eighteenth  streets  east  and  at  the  intersection 
of  Massachusetts  avenue  and  C  street  south. 
90.  Triangle  (area,  11,178  square  feet ;  unimproved) : 

Between  Eighteenth  and  Nineteenth  streets  cast  and  at  the  iutersection  of 
Massachusetts  avenue  and  C  street  south. 
.  91.  Trapezoid  (area,  9,426  square  feet ;  unimproved) : 

Between  Twenty-fifth  and  Twenty-sixth  streets  west  and  at  the  intersec- 
tion of  Viginia  and  New  Hampshire  avenues. 
92.  Triangle  (area,  8,640  square  feet ;  uuiinprovcd) : 

Between  Twenty-fourth  and  Tweuty-tlfth  streets  west  aiul  at  the  intersec- 
tion of  Virginia  avenue  and  G  street  north. 
.  93.  Triangle  (area,  4,fc97  square  feet;  unimproved) : 

Between  Twenty-fourth  and  Twenty-fifth  streets  west  and  at  the  intersec- 
tion of  Virginia  avenue  and  G  street  north. 
.  94.  Triangle  (area,  6,164  square  feet ;  unimproved): 

Between  Twenty-third  and  Twenty-fourth  streets  west  and  at  the  iutersec- 
tion of  Virginia  avenue  and  F  street  north. 
.  95.  Triangle  (area,  4,234  sqnare  feet ;  unimproved): 

Between  Twenty-first  and  Twenty-second  streets  west  and  at  the  intersec- 
tion of  Virginia  avenue  and  E  street  north. 
.96.  Triangle  (area,  11,096  square  feet;  unimproved): 

Between  Twentieth  and  Twenty-first  streets  west  and  at  the  intersection 
of  Virginia  and  New  York  avenues 
t.  97.  Triangle  (area,  11,467  scpiaro  feet;  unimproved) : 

Between  Twentieth  and  Twenty-lirst  streets  west  and  at  the  intersection 
of  Virginia  and  New  York  avenues. 
K  9eS.  Triangle  (area,  7,250  square  feet ;  unimproved) : 

Between  Seventeenth  and  EigUteentU  streets  west  an<l  at  the  iutersection 
of  Virginia  avenne  and  B  street  norlh. 
>.  99.  Trapezoid  (area,  10,*237  square  iVet ;  hi*;biy  improved): 

Between  Eleventh  and  Twelfth  streets  west  and  ut  the  intersection  of  Vir- 
ginia avenue  and  B  Htreet  Houth ;  inclosed  with  post  and  chain  fence, 
planted  with  evergreen  and  deciduous  trees  and  shrubs,  and  water  in- 
troduced. 
y,  100,  Trapezoid  (area,  8,695  !»quare  feet ;  unimproved) : 

Between  Ninth  and  Tenth  streets  west  and  at  the  intersection  of  Virginia 
avenue  and  C  street  north. 
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1.101.  R«ctaDg1e(aTea,  Sacrea  11,376 BqnaTe feet;  nnimproTed): 

Uetireen  Seventh  and  Ninth  etTeeta  vest  and  at  the  ioteiBectJon  of  VirRinU 
and  Maryland  avenues,  mainly  occapied  by  the  Bkltiniom  and  PotODiM 
Railway  CompaDy,  the  traukB  running  diagonally  tbroagU  it. 
).  102.  Tra peloid  (area,  10,4^  Bquare  feelr;  unimproved)  : 

Between  Sixth  and  Soveuth  Htreetancst  aud  at  the  Intersection  of  Yirginla 
Bveuito  and  C  street  south. 
>.  103.  Trnpezoid  (8168,8,(75  «<iuarofeet;  nuiiuproved) ; 

Butween  Sixth  aud  Seventh  Btreuts  woat  and  at  the  iuterseetion  of  VirgioU 
avenue  and  D  street  aonCh. 
).  104.  Triangle  (area,  i.OiS  square  feet ;  partially  iropTOved) : 

Between  Four-and-a-half  and  Sixth  atreeta  ireat  and  at  the  Intersection  oT 
Virginia  avenue  and  D  street  aonth ;  inaloaed  with  post  and  pipe-rail 
fence,  and  partly  planted  (not  graded). 
).  105.  Triangle  (area,  16,775  aqnoro  feet ;  nniTnl>roved) : 

Between  Fonr  aud-a-half  and  Sixth  streets  weat  and  at  tbe  Intcraeotion  oT 
Virginia  avenne  and  D  street  aouth. 
>.  IOC.  Trapezoid  (area,  14,414  square  feet ;  nnimproved)  : 

Itutivecn  Second  and  Third  atreeta  west  and  at  the  intenoctlon  of  Tirginik 
avonue  and  E  street  south. 
1.  107.  Trapezoid  (area,  4,032  square  feet ;  nnimproved)  : 

Between  Half  and  First  streela  west  and  at  tbe  iuteraectiiin  of  TirginiaanA 
Delaware  avenues  and  E  streets  south. 
],  108.  Trapezoid  (ai«a,  10,815  square  faet ;  uniuiproved) ! 

Between  Half  and  First  streets  west  and  at  the  intersection  of  Virginia 
avenue  and  F  street  south. 
3.  109.  TriouRle  (area,  S.&JO  square  feet ;  unimproved) : 

Between  Sonth  Capitol  and  Half  streets  west  and  at  tbe  interaeotion  of  Vir- 
ginia avenue  and  F  street  south.     (The  railroad  side-track  into  MarloVv 
coal-yard  passes  through  tho  center  of  this  park.) 
0.  110.  Rhomboid  (area,  6,670  a(|uare  feet ;  partially  improved)  : 

At  the  intersectiou  of  Virginia  avcune  anJ  South  Capitol  and  G    atreeta 
south ;  partly  planted,  graded,  aud  sown  in  grosa. 
i>.  111.  Quadrilateral  (area,  25,9l>5  square  feet ;  partially  improved): 

Between  Virginia  avenuo  and  E  street  south  aud  at  tbe  int«rsnotion  of 
Virginia  aveaue  and  Sonth  Capitol  street ;  partl^planted,  graded,  and, 
sown  in  grass. 
D.  IW.  Quadrilateral  (area,  2,755  sqnare  feet;  partially  improved): 

At  the  intersection  of  Virginia  aveauo  and  Sonth  Capitol  and  G  elreet 
south;  graded,  sown  witli  gross,  and  jiartly  [lianted.     (Tbe  Baltimors 
and  rutoioao  Railroad  tracks  divide  this  park  into  two  parts.) 
0,  113.  Trapezoid  (area,  1.1,910  square  feet,  unimproved) : 

Uc'tween  Fourth  and  Fiftli  streets  east  and  at  the  lnt«seotioD  of  Yirgioi* 
tno  and  I  street  south. 
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ilBS.  Tdugle  (mnmf  1,014  aqiiftro  iiMfe ;  nnlnipTOTed) : 

Balween  Twra^-foaitli  and  Twenty-fifth  streets  west  and  at  the  inteiseo- 
tioa  of  New  Bampehlre  avenne  and  H  street  ^nortii. 
ilSL  Triangle  (area,  080  aqnaie  feet ;  nnimproved) : 

Between  Twen^*lbfirQi  and  Twenty-flfth  streets  west  and  at  the  intersec- 
tion of  New  Hampehire  avenne  and  I  street  north. 
klSi  Triangle  (area,  6^850  aqnaie  fee( ;  nnimprored) : 

Between  Twen^-flnt  and  Twenty-second  streets  west  and  at  the  interseo- 
tion  of  New  Hampehiie  avenne  and  M  street  north, 
kiss.  Triangle  (area,  96B  aqnaie  feet ;  nnimproyed) : 

Between  Nineteenth  and  Twentieth  streets  west  and  at  the  interseotion  of 
New  Hampehiie  arenne  and  O  street  north. 
.  tML  Triangle  (area,  916  aqnare  feet :  nnlmproved) : 

Between  Eighteenth  and  Nineteenth  streets  west  and  at  the  Interseotion 
of  New  Hampehiie  ayenne  and  Q  street  north. 
.06}.  Triangle  (ana,  966  aqnare  faet ;  nnimptoTed) : 

Between  SeTenteoith  and  Eighteenth  streets  west  and  at  the  interseotion 
of  New  Hampahiie  aTonne  and  B  street  north. 
.  W,  Triangle  (area,  1%964  aqnaze  feet;  nnimproTed) : 

Between  Seventeenth  and  Eighteenth  streets  west  and  at  the  interseotion 
of  New  Hampehiie  avenne  and  8  street  north. 
.  ^  Triangle  (aiea,  4,060  aqnare  feet ;  nnimprbved) : 

Between  Sixteenth  and  Seventeenth  streets  west  and  at  the  interseotion 
of  New  Hamnehire  avenne  and  T  street  north, 
c  VB,  Triangle  (area,  6,400  aqnare  feet ;  nnimprovod) : 

Between  Sixteenth  and  Seventeenth  streets  west  and  at  the  intersection 
of  New  Hamnahire  avenne  and  U  street  nortlL 
kl90.  Mangle  (area,  3^700  aqnaie  Jbet;  nnimproved) : 

Between  Fifteenth  and  Sixteenth  atreete  west  and  at  the  intersection  of 
New  Hampshire  avenne  and  U  street  north. 
.  13L  Triangle  (area,  4,120  aqnare  feet ;  nnimproved) : 

Between  Fifteenth  and  Sixteenth  streets  west  and  at  the  intersection  of 
New  Hampshire  avenne  and  W  atreet  north. 
nSL  Triangle  (area,  8,536  aqnare  feet ;  hishly  improved) : 

Between  NinqfeenUi  and  Twentieth  streets  west  and  at  the  intersection 
of  ConneoHeat  avenne  andQ  atieet  north.    Gradedand  sown  with  grass 
seed,  planted  with  evergreen  and  decidaons  trees  and  shrabs;  water  has 
heen  mtrodnced. 
133.  Triangle  (area,  5,968  sqnare  feet ;  highly  improved) : 

Between  Seventeenth  and  Eighteenth  streets  west  and  at  the  intersect  109 
of  Connecticut  avenne  and  aI  street  north,  inclosed  with  poet  and  chaiK 
fence ;  planted  in  part  with  evergreen  and  decidnons  trees  and  shrubs ; 
a  flower  bed  in  the  center  and  water  introdnced. 
S4.  Triangle  (area,  3,025  sqnare  feet :  nnimproved) : 

Between  Seventeenth  street  and  Connecticnt  avenne  and  at  the  intersec- 
tion of  Rhode  Island  avenne  and  M  street  north. 
15.  Iowa  Circltfjfarea,  9  acres  9,366  sqnare  feet ;  highly  improved) : 

Between  Twelfth  and  Fonrteenth  streets  west  and  at  the  interseotion  of 
Vermont  and  Rhode  Island  avenues.  Inclosed  with  post  and  chain  fence; 
gas  lampe  aronnd  and  through  the  circle ;  lawn  surfaces  planted  with  a 
choice  collection  of  evergreen  trees  and  shrubs ;  asphalt  walks  are  laid 
through  the  park ;  these  walks  are  in  bad  condition  and  need  renewal. 
A  large  rose  Jet  fountain  adorns  the  center,  the  coping  and  basin  of  which 
are  made  of  artificial  stone  composed  of  Portland  cement;  two  drinking 
fountains  and  four  iron  flower  vases  are  placed  at  the  intersections  of 
walks,  and  there  is  a  flower  border  arouna  the  main  fountain. 
36.  Triangle  (area,  12,170 sqnare  feet ;  highly  improved): 

Between  Twelfth  and  Thirteenth  streets  west  and  at  the  intersection  of 
Rhode  Island  avenne  and  P  street  north.    Inclosed  with  post  and  chain 
fence;  planted  with  dwarf  evergreen  and  deciduous  trees  and  shrubs; 
water  has  been  introduced. 
17.  Triangle  (area,  868  sqnare  feet ;  highly  improved): 

Between  Ninth  and  Tenth  streets  west  and  at  the  intersection  of  Rhode 
Island  avenuA  and  Q  street  north.    Inclosed  with  post  and  chain  fence, 
and  planted  with  flowering  shrubs. 
38.  Triangle  (area,  9,185  sqnare  feet ;  highly  improved) : 

Between  Ninth  and  Tenth  streets  west  and  at  the  intersection  of  Rhode 
Island  avenne  and  Q  street  north.  Inclosed  with  post  and  chain  fence ; 
planted  with  evergreen  and  deciduous  dwarf  growing  trees  and  flower- 
ing shmbs,  and  water  introduced. 
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No.  133.  Trianglu  (area,  B37  gqnaro  fttot ;  partially  Improved) : 

Between  Sixth  and  Seventh  streets  west,  and  at  tbe  ioteneotion  of  Bba 
Islaud  avenue  and  R  street  north.    Planted  with  deciduoas  trees  oalf- 
Ko.  HO.  Triangle  (urea,  (i,Ci3U  square  feet;  unimproved); 

Betiveeii  Sixth  niid  Seventh  etroeta  west  and  at  tho  iutersectiou  of  Blw 
Islaud  aveuiiu  and  R  street  north. 
No.  141.  Triauglo  (area,  ^..'hiO  square  feet ;  iiuimproved): 

Between  Founb  and  Fifth  atrueta  weat  and  at  tho  intOTsectioa  of  Rb< 
Islaml  and  New  Jeraey  avenues. 
No.  H'i.  Trapezoid  (area.  9(iO  square  feet ;  partially  improved) : 

Between  L  and  M  streets  north  and  at  the  iuterBoction  of  Vermont  aven 
and  Fourteenth  stieut  west.     Inclosed  with  au  oruomeutal  light  vioag] 
iron  railing  ;  graded  and  iu  grass. 
Ho.  143.  I'rapezoid  (area,  lliiU  square  feet ;  pnrtlallj  improved] : 

Between  U  and  N  streets  north  and  at  Uie  inleiBection  of  Vennoat  ■ven 
and  Fourteenth  street  \rest.    Inclosed  with  post  and  pipe  rail  fence;  grad 
and  in  grass. 
No.  144.  Trapezoid  (area,  T.UO  square  feet ;  highly  improved) ! 

Between  O  and  P  streets  north  and  at  the  Interaectioa  of  Vermont  arai 
and  Thirteeoth  street  west.    Inclosed  with  poet  and  chain  fence;  plaai 
with  low-lowing  evergreen  and  deciduous  trees  and  ahrabs,  and  wa 
has  been  introduced. 
No.  145.  Trianglo  (area,  2,4G7  square  feet ;  nnimproved): 

Between  Twelfth  and  Thirteenth  street*  west  and  at  the  interwctiMi 
Yennont  avenue  and  R  street  north. 
No.  146.    Triangle  (area,  3,300  sqnare  feet ;  unimproved) : 

Between  Eleventh  aud  Twelfth  streets  west  and  at  the  interaection  of  V 
mont  avenue  and  S  street  north. 
No.  147.  Triangle  (area,  4,0:^  sqnare  feet;  nnimproved): 

Between  Tenth  and  Eleventh  streets  west  aud  at  the  intenection  of  V 
mont  avenue  aud  8  street  north . 
No.  14^.  Triangle  (area,  13,664  square  feet;  nnimproved)  ; 

Between  Ninth  and  Tenth  streets  west  and  T  and  U  streets  north  and  at ' 
interst'ctiou  oC  Vermont  avenue  and  Tenth  street  west. 
No.  140.  Triangle  (area,  418  square  feat ;  unimproved): 

Between  Ninth  aud  Tciith  streets  west  and  at  the  intorsectlon  of  Ternii 
avenue  aud  V  street  north. 
No.  l,')0.  Triangle  (area,  8,170  square  feet;  unimproved): 

Between  Twentr-seeund  and  Twenty- thinl  sfreetswist  andattheinten 
tion  of  New  York  avenue  and  C  street  north. 
No,  151.  Trapezoid  (area,  4,3,~i6 square  feet;  partially  improved): 

Between  Thirteenth  and  Fonrteentb  streets  west  ard  at  the  interaectioil 
NewYorkavenae  and  II  street  north.    Inclosed  with  post  and  chainfen 
plautsd  ill  p»rt  with  decidui 
"■      Kt'i.  Trapezoid  (area,  l^,i>2G8qui 


:^.(^)^ 
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US.  lV»pe«>id  (ma,  7,986  aqoare  feet ;  liigbly  improved) : 

Bctwam  Thiid  Mid  Fonrth  streeta  west  and  at  the  inteneotioa  of  New 
Yotk  and  Kew  Jfoi^y  aveniuN  and  M  street  north.    Inclosed  with  a  light 
hon  railing;  planted  with  deciduous  trees  and  shrubs;  a  fountain  with 
Kichinond  granite  eopiog  is  in  the  center. 
I38L THaogle (aiaa, 98,009 aqnare feet ;  unimproved): 

Between  Fint  and  Second  streets  wert  and  at  the  intersection  of  New  York 
avenne  and  M  stnet  north. 
K9.  Triangle  (aTea,  4  712  ■qnara  leet;  unimproved) : 

Bet  wee  Ffarat  aiieet  west  and  North  Capitol  street  and  at  the  intersection 
of  New -York  avenae  and  N  street  nortn. 
M,  THaagle  (arcai  4,719  sqoare  leet;  nnimptoved) : 

Between  Ftrrt  atraet  east  and  North  Capitol  street  and  at  the  intersection 
of  New  York  avenue  and  N  street  north. 
I6L  Triaagis  (aieay  7«6t8  aqnare  Ibet ;  nnimproved) : 

Bstwaett  Flm  sod  Second  streets  east  and  at  the  intersection  of  New  York 
Toik  aveno^  O.  uid  Boundary  streets  north, 
ifll  Triangle  (aiaa,  AjUS  auiAre  ihet ;  partially  improved): 

Between  ThirtMi-and-arlialf  ana  Fourteenth  streets  west  and  at  the  in- 
terseetlon  of  Ohio  avenne  and  C  ttreet  north.    Inclosed  with  post  and 
chain  Ibnce;  planted  lii  part  with  evergreen  and  deciduous  trees  and 
shmbs,  and  water  introduced. 
161  Triangle  (area,  7,978  square  feet ;  unimproved) : 

Between  Thirteenth  and  Thirteen*and-a-hali  streets  west  and  at  the  in- 
tenection  of  Ohio  avenue  and  C  street  north.    The  Bethany  Chapel  was 
built  on  this  reservation  over  eleven  years  ago. 
ML  Triangle  (area,  4|306  square  feet ;  partially  improved) : 

Between  FifUi  and  Sixth  Greets  west  and  at  the  intersection  of  Louisiana 
avenae  and  D  street  north :  graded  and  partly  planted. 
]&  Triangle  (area,  5,907  square  feet ;  partially  improved) : 

Between  Third  and  Fourth  streets  west  and  at  the  intersection  of  Indiana 
avenue  and  D  street  north ;  graded  and  partly  planted. 
V6i  Triangle  (area,  9,996  square  feet ;  unimproved) : 

Between  First  and  Second  streets  west  and  at  the  intetsectlon  of  Indiana 
avenue  and  C  street  north. 
W,  Triangle  (area,  6,450  square  feet;  unimproved) : 

Between  P  and  Q  streets  north  and  at  the  Intersection  of  New  Jersey  ave- 
nne and  Fourth  street  west. 
•  16B.  Trspezoid  (area,  5,735  square  feet ;  unimproved) : 

Between  Third  and  Foarth  streets  west  and  at  the  intersection  of  New  Jer- 
sey avenue  and  O  street  north. 
10.  Trspezoid  (area,  6,550  square  feet;  unimproved): 

Between  Third  and  Fourth  streets  west  and  at  the  intersection  of  New  Jer- 
sey avenue  and  N  street  north, 
no.  Triangle  (area,  9,366  square  feet ;  highly  improved) : 

At  &e  intersection  of  New  Jersey  avenue  and  I  street  north  and  second 
street  west.    Inclosed  with  post  and  chain  fence ;  planted  with  evercreeu 
and  deciduous  low-growing  trees  and  shrabs,  and  water  lntroduce£ 
•CL  Trspezoid  (area,  5,725  square  feet ;  highly  improved) : 

Between  H  and  I  streets  north  and  at  the  intersection  of  New  Jersey  ave- 
nne and  I  street  and  Second  street  west.    Inclosed  with  post  and  chain 
fence ;  walks  and  flower-beds  laid  oat,  evergreen  and  deciduous  trees  and 
shrubs  planted. 
^131  Tiapezoid  (area  12,572  square  feet ;  partially  improved) : 

Between  O  and  H  streets  north  and  at  the  intersection  of  New  Jersey  ave- 
nne  and  First  street  west ;  graded,  sown  in  grass,  and  partly  planted, 
^ni  Trapezoid  (area,  5,170  square  feet ;  partially  improved) : 

Between  £  and  F  streets  north  and  at  the  intersection  of  New  Jersey  ave- 
nne and  First  street  west ;  graded,  sown  in  grass,  and  partly  planted. 
•171  Trapezium  (area,  11,462  square  feet;  unimproved) : 

Between  U  and  I  streets  south  and  at  the  intersection  of  New  Jersey  ave- 
nue. Canal  and  First  streets  east. 
0&  Trspezoid  (aiea,  4,402  square  feet :  unimproved) : 

Between  Twelfth  and  Thirteentn  streets  west  and  at  the  intersection  of 
Maryland  avenue  and  D  street  south.    Inclosed  with  an  upright  wooden 
fence. 
t%  Triangle  (area,  2,090  square  feet ;  unimproved) : 

Between  Eleventh  and  Twelfth  streets  west  and  at  the  intersection  of  Biary- 
land  avenue  and  D  street  south.  The  brick  sidewalks  take  up  this  en- 
tire Tcservation. 
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!,0.'>8  gquaro  feet;  nn  imp  roved) ; 
ind  Etevonttt  streets  weat  and  at  the  tDteiaection  i 
land  avenue  ami  D  atruut  soutb.  Toe  brick  b ide walks btke  up  tli 

No.  178.  Trapezoid  (urea,  5,039  nfjiiare  feet ;  unimproved) : 

Botweeii  Niutb  aud  TeuCh  streets  west  aud  at  the  intersealioD  i 
laod  avfniiu  Hud  D  street  south.     Part  of  this  reserratioQ  iaocci 
tUo  ItuUiiuore  and  Piitoniao  Bailroad  tracks. 
Sv.  17V.  Trapezoid  <areo,  4,  1:B  square  feet;  unimproved): 

llotneen  Ninth  and  Tenth  Htteets  nest  and  at  the  interBeotiou  oCii 
ftveaao  aud  C  street  sontb. 
No.  tFW.  Trapezoid  (urea  10.098  squaro  feet;  QDimproved}: 

Uetneen  Sixth  aud  Soveotb  streets  west,  aud  at  the  mterBection  o 
laud  aveuue  and  C  street  south. 
Nil.  IBl.  Trlaugle(iiren,  22,09ii8<inarofeet;  nnimproved} : 

Uelneea  Third  and  Four-aud-a-half  streets  west  and  at  the  intetst 
Uarylaud  avenue,  li,  and  Canal  streets  south, 
Nt<.  ItW.  Triaoglo  (area,  8,900  square  fwt ;  highly  improved) : 

Iletween  Firnt  and  Second  streets  east  and  at  the  mteraectfon  of  M 
avenue  and  A  street  north.     Inclosed  with  post  and  oh^n  fenci 
eled  walks  have  been  laid  out,  aud  the  lawns  planted  with  low- 
trees  and  flowering  shrubs, 
Nc-  IHUi  Trlutigle  (area,  7,8*^0  square  feet ;  partially  improved) : 

lletnoen  First  and  Second  Htreets  east  and  at  the  iutersectioa  of  Jl 
■venue  aud  1)  street  north.     Inclosed  with  post  and  chain  fence; 
iO{ldl^d,  and  I'^rlly  planted,  flower-bed  in  center  and  water  intr 
Ni>.  IW.  TriaPijle  (utca,  W.lWi  square  feet ;  partially  improved)  : 

Between  Second  and  Third  streotseast  and  at  the  intersection  of  ^ 
avenue  and  U  street  north.    Inclosed  with  post  and  chain  fence ; 
■odded,  and  partly  iilunted. 
Nu.  tn6.  Triaiiitle  (area,  4,8lXI  xquare  feet;   unimproved) ; 

Itetwii'u  Sixth  and  Seventh  streets  cast  aud  at  the  intersection  of  1' 
aveiine  and  D  slri'Ct  north. 
Nil.  Wl.  TrB|i.iHild  (area,  3,'J13  situare  feet;  onin 
ihitwtwn  Huvuntb  and  Eighth  streets  ei 
IuikI  uveniio  and  D  street  north, 
Nu  |i*Ti  'IVaiirtoid  (an-a,:),7t2f) square  feet;  nnimproved): 

ItotwiMu  KiKlith  aud  ^inlh  streets  east  and  at  the  interaeotiou  of  U 
il  E  sintut  north. 


Nti.lM.  TrapcKtl'l  (urea,  4,4%  Houare  feet;  unimproved): 
llntwi-nu  I'iii:tli  und  Eleventh  streets  east  and  al 


.■i::;:;r 


and  at  the  intersection  c 
street  north. 

Twell'ihslreetsuHat  and  at  " 
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133.  Triso^  (aR*.  4,S7ti  tqnu*  feet :  animpntred  > :  .  '^ 

Betirppn  G  and  U  wwiila  aowtb  bbiI  M  tbe  int«r»vUon  o(  Cc-law*!*  ktouw 

L°9.  Triangle  (bka,  4t]6  Bqaaie  ftvl ;  mumptwreiiy; 

Bcl«prD  y  virdG  «tieeiBaoatfa  aadat  tbe  iutosooliiMi  at  Jielmwun  hxtnam 
■nd  First  Unvi  we^ 
iW.  TrUDgk>(an«,  4,3MaqB«fefiM;  panitllriaproTMl):  _k 

BclwcvD  t'  >Dd  G  atnata  iMrth  M>d  M  Um  iatenoeiMM  of  DoUwara  Mtcbim  ^ 

wmI  FirM  Btiwt  cmA.  I 

101.  Tnp«EOMl(ai«a,33,489aqBan  feM;  BBLDpioTFd):  I 

BetwM-D  Qaod  B  •tnetaiwnli  •nil aX  tlitt  intenMlimi  of  DeUiruc avmn* 
uidFitmtBtrvNeul.    OtcapHdbyUieButiiiKireuidOluoRailwmf  Cow- 
pany  for  »  fniKbl-T*'^ 
an.  Triao(le(»TM,4,Atd«qaarafiMt;  uiiBproTed) : 

Be[w««o  Land  If  atneM north  andatUieiDteneclion  of  DeUvareav«iia« 
Mid  Second  atnet  MM. 
JDX  T^peioid  (ana,  7,06aaqaai»  feet;  imiMprDrod) : 

Between  M  and  Jt  tiatti  north  acid  at  tlie  intense tioD  of  Delawarv  aTeaiw 
and  Second  attvel  cast. 
SH,  TTapdoid  (BMS,9.702aqBai«&et ;  luiiiDpTorFd): 

Between  PirataadSeeonidrtrvctoeiut  and  at  tba  intersection  of  ^t'orthCaro- 
lina  aveuoA  and  E  Mieet  eoucU. 
!0a.  Trapezoid  (ana,  IttJSaqnftrefept;  usimprovHl): 

Betir«en  Sixth  and  Sevmlb  slrwta  east  iwd  «t  the  intarwction  of  North 
CaroUaa  aTenne  and  D  aireet  south. 
i06.  Trtpeioid  (urea,  7/S31  square  ft«l ; 
Between  Eigbib  and  nialli  slree 
C'aroliaa  aveuoe  and  !(  slrert  so 
Ki.  Trapezoid  (area,  7,406  w^nare  f^et ; 
Between  Eighth  and  Nintb  Btreei 
Carolina  avenne  and  A  street  bouiu. 
Vte.  Triangle  {area,  10.556  square  feci;  unimprovnl) : 

Between  Tbirteeoth  and  Fonrleenth  streets  eaaC  aad  at  tbe  ii 
North  Carolina  avenue  and  A  street  north. 
!09.  Trapezoid  (areia,  e,Bc3  square  Teet;  an  improved): 

Between  Thirteenth  and  FOnrteentb  «tt«ets  eaat  and  at  the  iateiBeetion  «f 
North  Carolina  aveona  and  B  atrent  oortb. 
HO.  Triangle  (urea,  7,tifl.rj  iqnate  fefi ;  nnimprovein: 

Belwceo  FonrtKeulb  auil  Fifteentb  Btreeta  eu.tl  iud  ut  tlii.'  intersection  of 
North  Carolina  avenne  and  B  atreet  north. 
lU.  Triangle(aTea,  10,^1  Mjaarafeet;  animproved) : 

Between  Fifbeenth  and  Sixteenth  streets  east  and  at  the  inleiaeution  of 
North  Carolina  avennc^ad  C  street  north. 
as.  Triangle  (area,  21,900  BquoTfl  feet;  unimproved): 

Between  Second  and  Tbird  streets  west  and  at  the  interaection  of  Georgia 
ATeDue  and  S  street  sontb. 
ns.  Triangle  (area,  20,878  square  feet;  unimproved): 

Between  First  and  Second  atreets  west  and  at  tbe  intersection  of  Georgia 
avenne  and  B  street  south. 
{14.  Triangle  (area20,334  square  feet;  uuimproved) : 

Between  Half  and  First  streets  west  and  at  the  interaectitHi  of  Cieorgia 
avenne  and  B  street  aontb. 
ns.  Triangle  (area  24,727  aqaore  feet ;  nnimproved): 

Between  South  Capitol  and  Half  atreete  west  and  at  the  intersection  of 
Oeotgia  av«nTie  and  Q  street  south. 
tlft.  Triangle  (area  S0,5S0aqQare  feet;  nnituproved) : 

Between  South  Capitol  and  Half  streetA  east  and  at  the  iuterseotion  of 
Georgia  avenne  and  Q  street  aoath. 
!17.  Triangle  (area  30,975  aqnare  feet;  nnimproved): 

Between  Half  and  First  streets  eaet  auil  at  the  intersection  of  Georgia  av- 
enue and  P  street  sontb. 
ns.  Triangle  (area  10,914  square  feet;  unimproved): 

Between  Eighth  and  Ninth  streets  ea>it  and  at  the  intersection  of  Georgia 
avenue  and  If  atreet  south. 
□!>.  Triaogle(aiea  10,700  aqaore  feet;  naimproved) : 

Between  Eleventh  andTwelfth  streets  euat  and  at  tbe  intersection  of  Georgia 
_    avenne  and  K  street  eontb. 
longle  (area  9,144  aquare  feet 
etween  Twelfth  and  Thirtei 
Georgia  avenne  and  E  atreet  aoutli. 
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Ko.  Syi.  Triauglo  (area  10,753  square  fiH't ;  unimproved) : 

Between  TwolftU  aud  Tbirteontli  streuts  east  and  at  the  intenectioD  C^j 
Gcorsiu  uveuDO  nud  I  street  aoutli. 
Ko.  232.  Trapi-zuid  (area  G,5I0BquBrQ  feet;  iiuiinproved) : 

BetnesD  Fourteenth  aud  I'ifteeutli  Htrauts  east  and  nt  the  iutetsectioii  ^>f 
Georgia  and  Kentucky  nvennca  nud  G  street  sonth. 
No.  2i3.  Triangle  (area  :!,SK!T  square  feet ;  unimproved) : 

Between  Fifteenth  and  Sixteenth  streets  east  and  at  th«  interseotion   ^f 
Georgia  and  Kentnck.r  nvcniics  nudG  street  snuth. 
Ko.  224.  Triangle  (area,  15,743  square  feet ;  unimproved) : 

Betiveeu  Seveiitccntb  and  r.iKhleenth  streets  cast  and  at  the  Intersectioa  of 
Gcorsiit  nvuQiio  nnd£  street  sonth. 
No.  2'j5.  Triangle  (arp5,  6,972  square  feet;  un im proved ) -. 

BetneeD  BIglitueoth  and  Nioetoeutb  strceta  ea«t  and  at  the  intereoction  of 
Georgia  avenue  and  B  street  soutb. 
Ko.22G.  Triangle  (area,  (>,395  snnaro  feet;  unimprorcd): 

Between  Tn-elfih  and  Thirteenth  streets  ea«t  and  at  the  Intersection  oT 
KentucLy  avenue  aud  B  street  south. 
110.227.  Triaugle  (area,  3,850  square  feet;  iininiproved) ; 

Between  Thirteenth  aud  Fourteenth  streets  east  and  at  tbe  intersection  of 
Kentucky  avenue  aud  B  street  south. 
No.  229.  Triangle  (aren,  5,642 square  ieet;  unimproved): 

Between  Twelfth  and  Thirteeuth  streets  east  and  at  the  iDtoTsecUoD  gt 

South  Carolina  nvenue  and  C  street  south.  ^ 

No.  229.  Triangle  (area,  5,046  square  feet ;  nuimproved)  :  ■' 

Between  Twelfth  and  Thirteenth  streets  oast,  and  at  the  intorsection  tt 

South  Carolina  avenno  and  C  streetsonth.  ' 

No,  230.  Triangle  (area, 2, IIG square  feet;  unimproved)  : 

Between  Thirteenth  and  Fonrteenth  streets  east  and  at  the  intemeotion  of 
Kentuek;  avenue  aud  D  street  south. 
Ko.  1131.  Triangle  (area,  2,040  square  feet;  unimproved): 

Between  Fourteenth  aud  Filteenlb  streets  cast  and  at  the  intersection  of 
Keutuclcy  aveuno  and  D  street  south. 
Ko.  232.  Triauglu  (area,  l,70i  square  feet ;  unimproved) : 

Between  Fourteenth  and  Fifteenth  streets  oast  and  attbeintorsection  of   ' 
Kentucky  avenue  and  E  street  sontb. 
No.  233.  Triangle  (area,  1,4G2  square  feet ;  unimproved) : 

Uotwcen  Fifteenth  and  Sixteeeuth  streets  east  and  at  the  intersectloD  of 
Kentucky  avenue  and  U  street  south. 
No.  S34.  Triangle  (-area,  5,742  square  feet ;  nuimproved); 

Between  Twelfth  and  Thirteenth  streetseoat  andat  the  intecaection  of  Ten- 
nessee avenue  and  B  street  north. 
No.  2!!5.  Triuugle  (area,  6,343 square  feet;  unimproved: 

Bet  ween  Thirteenth  aud  Fonrteenth  streets  cast  and  at  the  iDtersectlon  of 
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ii^  Bectangle  (urea,  11  acres  13,840  Kquaro  feet;  unimproved)  : 

Between  Fonr-aud-a- half  and  Sixth  streets  west  and  College  and  Pomeroy 
streets  uorth,  partly  plaut«Hl  with  deciduous  trees  of  large  growth,  and 
BOilded. 
fUl.  Triangle  (area,  625  square  feet;  unimproved) : 

Between  Fourth  and  >*^ifth  streets  west  and  at  the  intersection  of  Maasa- 
cbnsetts  avenue  and  I  street  uortii. 
n  J48.  Triangle  (area,  787  square  feet ;  nninipr^ed) : 

Between  G  and  H  streets  north  and  at  the  intersection  of  Virginia  avenue 
and  I  street  north. 
)Ldi9.  Triangle  (area,  1,750  square  feet ;  unimproved) : 

Between  Twenty-sixth  and  Twenty-seventh  streets  west  and  at  the  inter- 
section of  Virginia  avenue  and  U  street  north. 
1 250.  Triangle  (area,  l,t^5  square  feet;  unimproved): 

Between  Twenty-fifth  and  Twenty-sixth  streets  west  and  at  the  intersec- 
tion of  Virginia  avenue  and  H  street  north. 
,251.  Trapezoid  (area  2,394  square  feet ;  unimproved) : 

Between  Twenty-second  and  Twenty-third  streets  and  at  the  intersection 
of  Virginia  avenue  and  F  street  north. 
292.  Triangle  (area,  1,950  square  feet ;  unimproved) : 

Between  Nineteenth  and  Twentieth  streets  west  and  at  the  intersection 
of  Virginia  avenne  and  D  street  north. 

53.  Triangle  (area,  1,750  square  feet ;  unimproved) : 

Between  I  and  K  streets  north  and  at  the  intersection  of  New  Hampshire 
avenue  and  D  street  north. 

54.  Trapezoid  (area,  2,200  square  feet ;  nnimproved) : 

Between  K  and  L  streets  north  and  at  the  intersection  of  New  Hampshire 
avenue  and  Twenty -second  street  west. 

55.  Triangle  (area,  1,5!%  square  feet;  unimproved): 

Between  M  and  N  streets  north  and  at  the  intersection  of  New  Hampshire 
avenue  and  Twenty-first  street  west. 
5d.  Triangle  (area,  1,995  square  feet ;  unimproved) : 

Between  L  and  M  streets  north  and  at  the  intersection  of  New  Hampshire 
avenne  and  Twenty-second  street  west. 
i6\.  Triangle  (area,  1,987 square  feet;  unimproved)  : 

Between  N  and  O  streets  north  and  at  the  intersection  of  New  Hampshire 
avenne  and  Twentieth  street  west. 
'»7.  Trapezoid  (area,  1,263  square  feet;  unimproved): 

Between  Thirteenth  jirul  Fourteenth  streets  west  and  at  the  intersection  of 
Rhode  Island  avenne  and  P  street  uortli. 
'>•;.  Trapezoi<l  (area,  1,700  8(|uaro  te.et ;  unimproved): 

Between  Paud  Qstreels  north  and  at  ifie  intersection  of  Vermont  avenue 
and  Tliirteenth  street  west. 
39.  Trapezoid  (area,  l,85<)  S(jnare  feet;  unimprove<l) : 

Between  P  and  Q  streets  north  and  at  the  intersection  of  Rhode  Island 
avfuue  and  Tenth  street  west 

50.  Trapez«)id  (area,  :<, liVO  square  feet ;  unim])roved) : 

Between  ii  and  S  streets  uortli  and  at  the  intersection  of  Vermont  avenue 
and  Twelftli  street  west. 

51.  Trapezoid  (area,  3,045  square  feet;  unimproved): 

Between  S  and  T  streets  north  and  at  the  intersection  of  Vermont  avenue 
and  Tenth  street  west. 
:i*2.   Trianj^le  (area,  9"20  square  feet ;   nnimproved) : 

Between  O  and  P  streets  north  and  at  the  intersection  of  New  Jersey  ave- 
nue an<l  Fourth  street  west. 
Si.  Triar.ghi  (area,  1,H45  8<]uare  feet ;  unimproved): 

Between  L  aud  M  streets  nortli  and  at  the  intersection  of  New  York  ave- 
nue and  Fifth  street  west. 
t>4.  Triangle  (area,  2,090  square  feet ;  unimproved) : 

At  the  intersection  of  New  York  and  New  Jersey  avenues  and  M  street 
north. 
lJ5.  Trapezoid  (area,  1.072  square  feet ;  unimproved): 

Between  North  Capitol  street  and  First  street  east,  at  the  intersection  of 
New  York  avenue  and  O  street  north. 
66.  Triangle  (area,  552  square  feet ;  nnimproved): 

Between  L  an<l  M  streets  south  and  at  the  intersection  of  Delaware  avenue 
and  Second  street  west. 
f57.  Triangle  (area,  2,1(K)  square  feet ;  unimproved) : 

Between  K  and  L  streets  south  and  at  the  intersection  of  Delaware  avenue 
and  Second  street  west. 

8872  ENG  87^ 164 
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mi  Fir 


<1G8 


Triougle  (area,  ei^  square  leet  aniiuproT«d)  '. 
Betneeu  ^vt>utb  itDil  Etifbtli  btreela  east  uid  at  tbe  intenection  of  1 
Carolina  avenne  and  B  street  M>ulh. 

I,  H25  Hqnare  feet ;  ODimproTed) : 
Lth  and  Tenth  streets  esat  and  ■ 
vBDue  and  A  street  soDth. 
>  GOO  square  feet :  unimproved)  : 

id  Fifteenth  Bbnela  eaat  and  at  the  inteiBeet^ 


).  Triangle  (I 

fietneen 

Caroliii 

^  Triangle  (i 

Between  Fonrleentn 
North  Carolina  avc 
I.  Triangle  (1 


t  tbe  intenection  of  ] 


^„  ^ ,  ., square  fe , , /  - 

BetneeD  Fifteenth  and   Seventeenth  streets  eaat  and  at  tbe  inteneoH 
Warer  street  and  L  street  aonth. 
t.  Trianjik  (area,  'i.^iiW  feet  ;  nniinproved) : 

Betn-eeu  Fifteenth  and  Sixteenth  streets  east  and  at  the  interaeoUi 
Georgia  aod  Eentncky  avennes  and  O  street  aonUi. 
I.  TriaoKle  (area,  1,0:^  eqaare  feet ;  animproTed) : 

At  the  intersection  of  Bonndary  and  Twenty-MOODd  atreet  wort. 
i.  Trianale  (area,  877  square  feet ;  nnimproved): 

At  tne  intersection  of  Boundary  and  Twenty-flnt  atreeta  northwart. 

).  Triangle  (ares,6S7  square  feet;  unimpTovei"  - 

At  the  Intersection  of  Boundary  and  V  at 

t«enth  and  Eighteenth  streets  west. 

T.  Triangle  (area, 4^  sqnare  feet;  n nim proved )  : 

At  the  intersection  of  Boundary  and  Tenth  streets  northweat. 
i.  Triangle  (area,  350  square  feet ;  Dnimproved) : 

Between  Sixth  and  Seventh  streets  west  and  at  the  ixtarsection  of  Bi 
ary  and  T  streets  north. 
9.  Triangle  (area,  870  sqnare  feet ;  unimproTed)  : 

Between  Fonrth  and  Fifth  streets  west  and  at  the  interaection  of  Bom 
and  S  Htrceia  north. 

0.  Triangle  (area,  B70 square  feet ;  unimproved): 

Between  First  and  Thirds  str     ' ---:.--  ^ 

and  K  streets  north. 

1.  Triangle  (area,  742  sqnare  feet ;  unimproved) : 

Between  North  Capitol  street  and  Tiret  street  west  and  at  tbe  inten 
of  Boundary  and  Q  streets  north. 

2.  Triangle  (area,  960  sqnare  feet;  unimproved): 

Between  North  Capitol  street  and  First  street  east  and  at  the  inter* 
of  Bonndary  and  P  streets  north. 

3.  TriaD|;le  (area,  <IH4  square  feet;  unimproved): 

Between  Third  and  Fonrthstreets  eaat  and  at  the  interaection  of  Boa 
and  N  streets  nortli. 


V  Btreets  north  and  between  b 


it  tbe  intenection  of  Bom 
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iflt  Tiiiugle  (stea,  ),750  aquare  feot ;  unimproved) : 

Between  R  and  8  •treets  aoatli  and  at  the  intenaotion  of  South  Capital 
u>d  Wftt«r  street*. 
SB.  THaag]e  (ana,  9.9&4Bqaiu«  feet ;  animprured): 

Between  T  ■nil  U  atrneta  BiratU  and  at  the  intersection  of  Water  and  Half 
Btreew  wMt. 
■L  Triangle  (otm,  1,736  square  (pet ;  nnini|iroTPil) : 

!'       Between  llorjland  avenue  and  fi  itruct  nanth  and  between  Canal  and 
I  THrd  atreetn  west, 

K  FMit»gM)  (area,  13,  378  wgnare  fivt j  uniniprnvrd) : 
f        Oetwiwn  Uarylaud  avenue  and  B  airout  soutli  and  fu  thn  <«Qt«r  of  the 

Ml  Ttapeutid  (area,  lS,ti72  square  Uel ;  nuitnprove.l)  : 

j^     Betweeu  Second  and  Third  streets  weat  and  in  the  ceDt«r  of  the  caual. 

W.  Tii&Dgle  (area,  1,79S  square  feet ;  unimproved) : 

Between  Canal  street  and  the  intersection  of  B  and  Seoond  atreeta  aoatb- 

Be.  FentaguD  (area.  3^,767  sqaare  feet;  nniuiprored) : 

At  the  i[iter«ection  of  Second  and  C  BtreutsH0Uthwe8t,and  In  the  center  of 
tbe  canal. 
O?.  Triangle  (area,  1,680  aqaaie  feet;  nu  imp  roved ) : 

At  the  intenection  of  First  and  C  streets  aoutbwast  and  in  the  center  of 
the  L-aual. 
300.  Shomlioid  (area,  33,214  sqoare  feet ;  unimproved): 

At  the  intersection  of  First  and  C  streets,  Delaware  avoane  and  D  street 
Bonthweat  and  In  the  center  of  the  canal. 
■L  Triangle  (area,  10,^00  square  feec  ;  unimproved): 

Between  Canal  street  aud  the  intersection  of  Finit  and  D  streets  soiith- 

n.  Triangle  (area,  &!i6  square  feet;  unimproved): 

At  the  iutersection  of  Delaware  avenue  and  D  street  southwest  and  iu  the 
center  of  the  canal. 
■3.  PWDtagon  (area,  1  acre  G,736 square  feet;  unimproved): 

Between  Sonlb  Capitol  street  and  Delaware  av*>nue  and  in  the  oentor  of 
thecBosl. 
m.  Trioncle  (area  S  280  sqnaru  feet    nmmproved) 
At  ine  intersection  of  I  and  Halfstrei^ts  south  wi 
Canal  str.  et 

\<  I  I     I  'I  I     111  I  First  Htrt'et  west. 

306    li 

I  E  streets  southwest. 
m   Foitagon  (area,  9  200  sunari.  fowt ,  purtiilh  improved) ; 

At  the  intersection  of  E  aod  Ctiiial  strmts  and  m  the  center  of  Sontli  Capi- 
tol atreet.    This  pork  has  been  sown  in  gross  and  partly  planted. 
■&  nionele  (area,  1,905  square  feet ;  partially  impTOved) :  '  ■ 

At  t£«  intersection  of  Canal  aud  E  streets  sontheast.    Tbe  cnrbing  and 
■idewalka  have  been  laid. 
H.  nt^eioid  (amo,  I{,745  aqnare  feet ;  unimproved) : 

At  the  inteiaeetioa  of  Bonth  Capitol,  Canal,  and  H  streets  sonthweat. 
■Ml  MoB^  (area,  6.700 aqoare  feet;  nnimproved)j 

At  tCe  Intcmecuon  of  South  Capitol,  Canal,  and  H  streets  southwest. 
IU.  FanllalogTam  (area,  33,150  square  feet ;  unimproved) : 

Botweeo  Canal  wid  Half  streeta  soothwest  and  iu  the  middle  of  the  old 
eonol  bed,  wnth  of  Reservation  No.  17. 
B.  Fonllalognun  (ana,  39,695  sqnare  feet ;  unimproved) : 

Batwaen  Half  and  Firat  streets  sontheast  and  in  the  middle  of  the  old  canal 
bed,  aontb  of  Reservation  No.  17. 
1^  Tkueoold  (area,  7,86S  square  feet;  nnimproved) : 

Between  First  street  and  New  Jersey  avenue  southeast  and  in  tbe  middle 

""         "  "  --^-" itionNo.17. 

. ,  __, ^ , mproved)  : 

Between  New  Jersey  avenue  and  the  inteiseotion  of  Canal  and  I  street* 
•oDtheast,  in  tbe  middle  of  the  old  canal  bed. 


L  TOonsle 
At  Ute 
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No.  317.  Tntpezoid  (area,  SO, 140  sqnare  feet;  Doimproved) : 

At  the  int«raeotioD  of  I  street  and  S^cood  eCreets  «outbeMi 
of  tbe  old  canal  bed. 
No.  318.  Trapezoid  (area,  3,277  nqnare  feet ;  nnimproved) ; 

At  tlie  iotersectioD  of  K  and  Second  etreetit  soutLeast  an 
the  old  canal  bed. 
No.  319.  Rectangle  (area,  25,175  aqnare  feet;  unimproved); 

Between  K  and  L  streets  sontlieast,  in  the  middle  -  of  tb 


1.  Reotangle  (area,  I  acre  15,340  aqnare  feet;  animproTed 
Between  H  and  N  atreeta  Boatheast,  in  the  middle  of  1 
Second  street. 

L  Triangle  (area,  22,400  aqnare  feet ;  unimproved)  : 

A<  the  interaection  of  New  Jersey  avenue,  M  and  Secoi 

L  TriaDgle  (area,  6,180  sqnare  feet ;  DDimproved) : 

At  the  lulerseetioii  of  Georgia  avenue  and  Fourth  a 


I,  Rectangle  (area,  I  acre  S20  sqnare  feet ;  nnimproved)  : 
Between  L  and  M  streetu  sontheast,  and  in  the  middle  o 
in  line  of  Si'ith  street  east. 
I,  Rectangle  (area,  1  acre  41,000  sqnare  feet;  nnimprovcd] 
Between  M  and  N  atroets  sontheast,  in  the  middle  of  tl 
lint)  of  Sixth  street  east. 
'.  Rectangle  (area,  1  acre  39,740  square  feet ;  unimproved) 
Between  M  street  sontheaet  and  the  Eastern  Branch  off 
middle  of  tbe  old  oanal  bed  and  in  line  of  Sixth  street 
i.  Garfield  Cirole  (area,  C,361  sqnare  feet ;  highly  Improvpi. 
At  the  Janotion  of  Maryland  avenne  nlth  First  etree 
atatne  of  Jamea  A.  Gar6eld,  late  President  of  the  Unit 
erected  in  this  circle.    Tbe  pedestal  was  erected  bj 
uid  the  statoe  b;  tbe  Arm;  of  the  Cumberland. 


nuJL 


b^QriSlGTDN 
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APPENDIX  X  X. 


UNG  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 


'jti  the  Kentucky  and  Obio 
Company  across  the  Obio 
between  Cincinnati,  Obio, 
ring  ton,  Kentucky. 
f  the  Staten  Island  Rapid 
Company  across  Artbnr  Kill, 
Island  Sound. 

etc.,  of  bridge  to  be  con- 
across  tbe  Mississippi  River, 
itLiOuis,  Missouri. 


4. 


,  5. 


6. 


!  7. 


Guiding;  dike  at  tbe  bridge  of  tbe  Pitta- 
burgb  and  Lake  Erie  Railroad  across 
tbe  Obio  River  at  Beaver,  Pennsyl- 
vania. 

Bridge  across  tbo  Willamette  River  at 
or  near  tbe  city  of  Portland,  Oregon. 

Railway  bridge  across  Red  River  at 
Sbroveport,  Louisiana. 

Bridge  across  tbe  Willamette  River  at 
Salem,  Oregon. 


1  XX  I. 

■l0F   the  KENTUCKY  AND  OHIO  BRIDGE  COMPANY  ACROSS  THE 
MOVER    BETWEEN    CINCINNATI,    OHIO,    AND    COVINGTON,    KEN- 

F 

"  Office  of  the  Chief  of  Enginef.rs, 

United  States  Ar3iy, 
;  Washington,  1),  C\,  October  7,  188G. 

I  have  the  honor  to  submit  herewith  a  report  dated  October  1, 

accompanying  papers,  from  the  special  Board  of  Engineers 

September  13,  188G,  for  the  purpose  of  considering  the 

>nted   by  the  Kentucky  and  Ohio   Bridge  Company  for  a 

rer  tbe  Ohio  River  between  Cincinnati,  Ohio,  and  Covington, 

^y  20, 1886,  a  special  act  of  Congress  was  approved,  authorizing 
iction  of  a  bridge,  subject  to  the  limitations  and  restrictions 
leral  law  for  bridges,  over  the  Ohio. 

[action  from  the  height  of  spans  required  by  the  general  law 

by  the  bridge  company",  will,  it  appears,  work  hardship  to 

daring  periods  when  the  stage  of  the  river  is  50  feet  or  more 

water,  as  the  pilot-houses  of  some  of  them  will  not  then  pass 

bridge,  and  there  being  no  draw  openings  such  steamers  will 

»le  to  come  to  their  landings,  and  will  be  compelled  to  remain 

le  bridge  and  be  shut  out  from  access  to  the  portion  of  the  river 

bridge  w^here  they  have  been  accustomed  to  land  their  pas- 

aad  freight. 

opinion  the  Secretary  of  War  has  the  right  to  insist  upon  the 
of  the  greater  height  required  by  the  general  law. 
^Board  does  not  consider  the  site  selected  for  the  proposed  bridge 
jnble  for  the  interests  of  navigation,  but  parties  in  the  interest 
Igation  protest  against  the  construction  of  a  bridge  that  does  not 
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conform  to  tbe  regniremeDto  of  the  general  law  for  brU_.. 
Ohio,  and  the  coDmct  of  iatereetfl  involved  deserves  canfid  M 
tion. 

Tbe  general  law  regnlating  tbe  constrnction  of  bridges  onrM 
Biver  reqnires  that  tbe  bridge  shonld  be  at  least  63  feet  al 
higbest  water  measured  to  tbe  lowest  part  of  tbe  B[nn,  or  " ' 
than  that  proposed  by  the  bridge  company. 

If  the  act  of  May  20, 1886,  anthonzes  a  bridge  of  tiie  a 
the  Covington  and  Cincinnati  Saspension  Bridge,  and  doMli 
same  time,  require  the  bridge  to  be  53  feet  above  bi^  i 
reason  is  known  to  this  office  why  the  plane  berewith  shoi 
proved. 

DnpUcates  of  tbe  drawings  have  been  made  in  this  office  ai 
with. 

Very  respectfully,  your  obedient  servant, 

JoHH  Q.  Pakke, 

Colonel  of  JBna 

Bvt.  Maj.  Omi.,  I 

in  CMfyfl^l 
Hon.  William  C.  Endioott, 
Secretary  of  War. 

(Pint  iDdonemBDt.) 

Wak  Depaetmbkt,  Oetobtr  i,li 

Beepectfully  referred  to  the  Acting  Jndge- Advocate-Geneid  4 

port.  I 

By  order  of  the  Secretary  of  War.  ; 

John  Twbbdaul' 


Was  Depaktment, 
Judqe-Adtocate-Geneeal'h  Officii, 
Vra»hit)!rtou,  D.  C,  October  \\,\" 
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to  aiitborize  tli«  Coviiij;toa  iind  Uinciunati  Elev 
r  and  Bridge  Company  to  erect  a  bridge  acroe      ». 
red  May  20, 1886,  it  was  enacted — 

iiigtoD  and  CiDciuuati  ElQVHted  RitUway,  Transfer  and  Bridf  -^^ 

loccasors  or  amigiiB,  are  htreb;  aotlioriEed  auil  eoipon'ere''  *n  a 

le  Ohio  Rirer  btitw««a  Coriagtoii,  Ky.,  aud  CiaciuDBti,  ( 
DB  and  restrictioDS  of  itiu  general  Ian-  regulating  the  oe 
B  Ohio  Rirer:  Proi-ided,  hoicmer.  That  Ha>d  liridee  ebsli 
Ibe  Covington  and  Ciacianati  SuapeouoD  Brioge,  aad  ..p- 

It  a  piTOt  djrsn--8]iBi). 

t  which  the  Covington  and  Cincinnati  Elevate  r, 

1  Bridge  Company  are  about  to  couBtroct  uno—  c 

i  act  last  above  qnoted  mnat  therefore  conform 
pery  respect,  except  that  it  may  be  built  withi  -t 

nd  that  it  shall  not  be  of  a  leas  elevation  tbau  g- 

unati  SnB|)eDHion  Bridge.     In  these  particulars  .«ual 

r  opiniou  [eo  far  aa  regard  ge), .         .„        f  the 

e  special  act. 

jed  bridge  is  to  be  located  below  the  Covington  and  CiD- 
BDuioQ  Bridge,  aud,  under  the  general  law  above  quoted, 
nired  to  have  a  clear  height  of  53  feel  above  local  highest 
nder  the  proviso  of  the  »i)ecial  act  the  Covington  and  Cin- 
aiision  Bridge  is  made  the  standard  as  regards  elevation. 
ys  the  proposed  bridge  "  shall  not  be  of  less  elevation  than 
n  andCinduuati  Suspension  Bridge."  If,  thei-efore,  the  pro- 
be of  an  elevation  equal  to,  or  greater  than  that  of  the  Cov- 
Incinnati  Suspension  Bridge  the  law  will,  iu  that  respect, 
>m  plied  with. 

of  the  general  law  above  cited  provides,  among  other 
any  persou  or  company  authorized  to  conislruct  a  bridge 
liio  Kiver  shall  submit  to  the  Secretary  of  War,  for  his  ex- 
design  aud  drawings  of  the  bridge  and  piers,  and  mapa  of 
etc. 

d  dianiogs  ahall  be  referred  to  »  Board  of  Eneineers  for  examinalioo 
.ch  Board  sball  pentonally  examiae  the  site  or  the  proposed  bridge  * 
1  Board  of  Engineers  i«port  that  the  site  is  unfavorable,  the  Secretair 
e  authoiizixl,  on  the  recommendation  of  said  Board,  to  order  snob 
bridge  or  its  piera  or  auob  guiding  dikes  or  other  auxiliary  works  aa 
r;  *  '  *  tor  the  aecurit;  of  navigation ;  and  the  propoaed  bridge 
legal  stmctare  when  built  as  approved  by  the  Secretary  of  War. 

rity  here  conferred  upon  the  Secretary  of  War  "  to  order 
le  bridge,  or  its  piers,  dikes,  etc.,"  does  not,  in  my  opiolOD, 
lim  the  power  to  order  a  change  in  the  heiglitof  thebrid^, 
r  low  water  mark.  Such  a  construction  of  the  law  woolil 
4  repuguaut  to  section  2  of  the  same  act — which  prescribes 

heigbt — and  would  virtually  authorize  the  Secretary  of 
gard  the  provisions  of  section  2  in  regard  to  the  height  of 
cross  the  Ohio  River. 

icular  case,  as  before  stated,  the  proviso  at  the  end  of  sectioh 
February  14, 1883,  was  repealed  by  the  proviso  iu  the  special 
),  1886,  but  the  latter  actdoeanot  enlarge  the  BCoi>e  of  sec- 
act  of  February  14,  18S3.  By  the  act  of  May  20,  1886,  the 
id  Ciuciuuati  Elevated  HaUway,  Transfer  aud  Bridge  Com- 
iwered  to  build  a  bridge  which  shall  not  be  of  less  elevation 
'ingtou  and  Ciuciuuati  Suspension  Bridge;  and  it  woald 
der  the  law,  tbeycauuot  be  required  to  build  it  of  a  greater 

other  words,  that  the  proper  construotioa  of  the  act  of 
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May  20,  IHSQ,  in  that  tlie  Covington  and  OiucinuatJ  Elevated  Bain 
TranHl'vr  and  i>ri<]ge  Coinpauy  would  be  aatliorized,  upoo  ntitfi 
utiivr  ])rovit4ion8  of  law,  to  bridge  the  Ohio  River  »t  the  elevatiOQ 
till- Covington  and  Cincinnati  Saa)>en8ion  Bridge. 

Under  tiie  ruli^  of  tlio  VVar  Ue|»irtinent  of  July  31,  1886,  a  copj 
ttif  miiintcs  of  the  otganization  of  the  i^ouipany  andi>r  ita  chsrtcri 
an  exti-Hct  from  iIk*  comimny'i*  iuiuntf»,  »lio\ving  the  names  of  the  p 
ent  officers  of  tlie  eotnpany,  arc  required.  Furtlier,  tlie  fact  that 
(:<mi|>iiny  liat*  iiet^pted  tbe  provisioux  of  tlie  avt  of  Congress  appro 
May  -Jil,  llMO,  cliapter  — ,  slioiild  lie  eKtabliKbe<l  by  an  extract  Iran 
niiniili'H  (if  tlie  L-orporation.  All  of  tliese  documents  ahould  be  aatl 
ti(-iiti'd,  under  tlie  seal  of  the  i-oinpany,  by  the  pi-oper  officer  ha 
eliar;fe  of  its  ivronl.-;. 

The  act  of  CoiigR'»s  authorizes  the  Covington  and  Cindunati  Eli 
t<Hl  Railway,  Trausfer  and  Bridge  Com^Kuiy  to  bnild  the  bridge  iaqi 
tion,  but  the  accompaiiyiug  iiroceediiigs  of  the  Boaiil  of  Engiix 
n-quiredundertUeacisofCougressof  December  17, 187!;,  and  Febn 
14, 1883,  show  that  they  have  examined  certain  plans  of  the  EentQ 
and  Ohio  Bridge  Company,  u  corporation  which  has  no  connection  i 
the  grant  under  consideration. 

In  the  opinion  pf  this  office  evidence  shonhl  be  snbmitte^  from 
minutes  of  the  company  that  the  plans  snbinttttHl  to  and  passed  n 
by  the  Board  of  Kngineers  have  the  approval  of  and  are  submittn 
the  Covington  and  Cincinnati  Klevated  Kailway,  Tnvnafer  and  Bri 
Company  to  the  Secretary  of  War,  nnder  the  jirovisions  of  the  m 
Congress  approved  May  20.  1880. 

G.    NOKMAS    LlEBBB, 

Acting  Judge-  Advocat^Qaun 


BBFOBT  OP  BOAKD  OF  EIMtilNEBSS. 

OiKCtNNATl,  Ohio,  October  1, 18i 
9iR:  The  Board  of  Engineers  constilnted  liv  Special  Orders  5fo, 
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and  railroad  compauies,  and  the  coal  and  packet  interests.  The 
lore  interests  were  also  presented.  An  opportunity  was  given 
ill  expression  of  opinions  favorable  or  adverse  to  the  plans  and 
n  of  the  bridge  in  qnestion. 

>eptember  29,  in  company  with  representatives  of  the  bridge  com- 
ind  on  September  30,  in  company  with  a  delegation  representing 
il,  towing,  and  packet  interests  of  the  Ohio  and  Mississippi  rivers, 
»ard  made  thorongh  inspections  of  the  proposed  bridge  site  and 
er  in  its  vicinity. 

r  a  fall  consideration  of  all  the  facts  and  opinions  presented,  the 
re8i>ectfally  present  the  following  report  i 

a  correspondence  before  the  Board  it  a])pears  that  originally  a 
ation  designated  the  Covington  and  Cincinnati  Elevated  Rail- 
'ran&fer  and  Bridge  Company  requested  authority  to  construct  a 
in  accordance  with  the  general  law  governing  the  coustru(*tiou 
^^es  over  the  Ohio  River,  as  modified  by  an  act  of  Congress  ap- 

May  20,  1886,  which  latter  act  provides  ''  that  said  bridge  shall 
of  less  elevation  than  the  Covington  and  Cincinnati  Suspension 
,  and  may  be  constructed  without  a  pivot  draw-span.''  Awaiting 
eipt  of  ci*rtain  required  information,  action  on  the  application  of 
>ve-mentioned  company  was  deferred. 

iequently  a  corporation  known  as  the  Kentucky  and  Ohio  Bridge 
ny,  through  iis  president,  Mr.  J.  E.  Gates,  transmitted  to  the 
iry  of  War  with  other  papers  its  acceptance  of  the  provisions  of 
s  of  Congress  of  December  17,  1872,  and  F'ebriiary  14,  18S:{,  au- 
]g  the  construction  of  bridges  over  the  Ohio  River,  and  requested 
lointment  of  a  Board  of  Engineers  for  considering  plans.  Noevi- 
)eing  furnished  as  to  the  legal  status  of  the  Kentucky  and  Ohio 
Comi)any  in  relation  to  the  Covington  and  Cincinnati  Elevated 
y.  Transfer  and  Bridge  Company,  action  on  the  request  of  Mr. 
vas  deferred. 

i^rnst,  1880,  Mr.  J.  K.  Gates,  ]>resident  Kentucky  and  Ohio  Bridge 
ny,  on  behalf  of  his  comi)any  reported  to  the  8(»cretary  of  War 
e  application  of  his  company  for  the  apjxHutnjent  of  a  Board  of 
ers  to  consider  plans  for  a  bridge  over  the  Ohio  River  between 
lati  and  Covington  had  nothiiig  to  do  with  that  of  the  Covin<itou 
icinnati  Elevated  Railway  and  Bridge  Company,  but  subsequently 
"erences  between  these  two  companies  appear  to  have  been  vset- 
id  by  extracts  from  the  records  of  the  Covington  and  Cincinnati 
id  Railway,  Transfer  and  Bridge  Company,  it  appears  that  all 
[its  of  such  company  under  its  charter  and  the  special  act  of  Con- 
pproved  May  20,  1886,  have  been  assigned  to  the  Kentucky  ipid 
ridge  Com])any. 

I  the  above  it  will  appear  that  the  Board  are  to  consider  the  plans 
ation  of  the  projwsed  bridge  in  their  relation  to  the  geiu^ral  bridge 

December  17,  1872,  and  February  14,  188»5,  as  modified  bv  the 
act  of  May  20,  1886. 

general  bridge  law  governing  the  construction  of  bridges  over  the 
iver,  below  the  Cincinnati  and  Covington  Suspension  Bridge,  as 
ed  in  the  act  of  CongrCvSS  approved  December  17,  1872,  and 
mI  in  act  approved  February  14,  1883,  imposes  the  following  con- 
,  viz : 

.  The  axis  of  the  bridge  shall  be  at  right  angles  to  the  current 
tages. 
ad.  All  the  spans  shall  be  through  spans. 
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Tbizd.  T3cre  sballbc  a:  l«a5t  »::«'ciucael-»puipUecd(»T«rthitpart 
of  zim  r.Ter  okl^v  nm  bj  de«»D-li[ie  ai'c&i  ±eeE'>.  Said  dunDd-^H 
:•>  t."*  *  ol^a?  Ti:er-Taj-  l<«E«-««n  ibr-  i-:*r*  o:'  i>.'  fc*t.  nM^bmrcdoD  tte 
''1  'r-'VjT<:7  1:^^-  Sji'i  C2uit«!-siian  rii^  b^  !■;  le.&r':  4m  i-nrt  abore  loial 
^iri-inT  -Kjtr.KZ,  st-A'STir^  lo  the  lo-^e*:  itin  of  :&e  ^ptAo.  and  at  laiat 
!■•■  fr*:  i:«j^^  !■:•»■  ■»■*:«.  m«as[i?£(i  :■>  :£*  '.  >Tes:  ;*irT  of  tbe  5[ml 

F-.-inh.  T-i  t>r:ij^  ^hjll  hav^  in  »i-l:Ti'o  :•>  :b^  cbaoari-spHi pn- 
■St--.  ."*•!  j>>"e.  ;k  p:v-i:-dra»  eivicgiwo  ■.-itar  c^«rn:Ess  o/ 100  fretaid, 
■z-f^'-T^l  a:  rifet  A:;z:r:s  ;o  :he>nrnr!.:  j:  L:r^  s:a£«^  and  looCedii 
«  :  .r:  of  Ti*  orMzr  ibi:  caa  i«*  sj:V1t  i::.i  c>xivra;*Dtly  reactaiM 
i^oc  'td j^ :  thi:  Safd  drsT  «b^  be  pnj'v:  i*:>i  vira  soickUe  mt-piai 

-rcm-r  *i:-j  r6sr-p:*rs  ^iTh  tc«  i-ivot-pirr.  ro  e=ib>  boats  to  pM 
^jOQ^a  s-ti'i  dra«"ri:h  safecy:  :~La;  is  r.ft$e  said  drmw-Bfanvtrnft 
*iie?  »i ■:■:«■.  rbe  brl-l^  com^sr.  byporeiiAee  or  otbervue.  duDci- 
■zzgziih  tM  lizbt  of  mooricg  o/mu  or  outer  vara  oaft  lo  Khea^juaBt 
tsoi»  for  a  dlKaihw  c^  at  least  740  feet  above,  and  TV)  ftet  beiovth 

FifiL.  ILacicIiecofrbe  tugndraT[w«scrIbedaboT¥.  bcidgesonrtte 
•>i:o  B:vef  wior  tbe  Covio^oa  acd  Cicciniiaci  Sospen^ioD  Bridft 
z:*7  ';•?  't'^iilt  i*  <»E::ca.>aa  bridges,  wnh  a  clear  heiefai  of  o3  feet  abm 
.•>:^i  L:^he«:  vaicT.  icea^aKd  to  tbe  loves:  f«>^  o^  ^"*  ebaiuiel-«|ia. 

^jc.ii.  Tb^i  :&«  p'.^rs  of  T^e  bi^  spaa  aad  :be  piers  of  tbe  draw  Adl 
Si  ■&_;;-.  rtirall-rl  *;:i!  la-i  cir:*:;:  a;tba:<a^o{  :ae  river  vhiehUHMft 
:z:>.-7:j- :  f:-r  Lj'n^i:: ■:■:!.  :t-i  :hi;  a»>  rlprans  ■>?  o:ber oocinde  pmi» 
T.-.-z.  :'  :  1 -j.T^rf-:'?:  ::-cr,-ii:i '2  ^ili  '::•?  f*rm::fti  in  :be  cbaBoel-Taj' cf 

s^rT-::^!  ri.:  :  r  -.Lr:  ^ol-i-tt  i:i:'i>n::ar;.>3  of  iLe  S«ici«{.uy  of  W«r 
^7—*:^  —kz-*  ai-i  ■;ri'«--:-rj  -iVi  l-r  *^?r.i-tJ  :o  bias,  vhieh  shillbe 
r^frrrv:  ■■;■  »  I^  =i:'.z  Ei_--^r^-vrexj=:.:=.i;:o-  i-d  rt^poti. 


•rers^ 


.  :ar  >>r">^Taphy  of  tbt 


AFPBKDIX  XX — ^BBmOnrO  NAYIGABLS  WATERS. 


2619 


^Ad  esjuninalJon  of  the  nmps  and  the  tiite  of  the  proposed  bridge,  to- 
with  aiioh  inftmiatioo  ae  ooold  be  obtained  firom  the  engineers 
biid«  add  the  navigators  of  the  river,  shows  that  the  proposed 
i  wmud  coiilbrm  or  not  to  the  requirements  of  the  laws  as  follows, 

The  aads  of  the  bridge  is  not  at  right  angles  to  the  corrent  at  all  stages, 
ooold  it  be  so  placed,  as  the  direction  of  the  corrent  varies  with  dif- 

Millie  ooitent  observations  as  plotted  on  the  maps  show  a  deviation 

thontOMribed right  angle,  varying ttom  abont 4 degrees  to  10  de- 

llie  observations  were  not  made  over  the  whole  width  of  the 

.nor  at  all  the  stages  required  by  law.    It  is  asserted  by  the  engi- 

ibf  the  bridge  diat  at  the  highest  stages  the  bridge  axis  is  at  ri|^t 

to  tlie  corrent.    Whatever  small  deviation  there  may  be  is  not 

of  very  great  importance. 

The  ohannel-span  is  SOrfeet  and  0  inches  at  low  water,  which  gives 

.dear  water-way  of  at  least  600  feet,  measured  at  right  angles  to  the 

It 
The  lowest  part  of  the  channel  is  placed  at  a  height  of  40  feet  above 
h^  water  of  1R32,  which  is  the  height  of  the  Covington  and  Oin- 
Sospension  Bridge,  and  102^  feet  above  the  low  water  of  1881. 
The  locsl  bluest  water  at  Cincinnati  was  reached  in  1884,  when  it 
as  7  Ibet  and  three-quarters  of  an  inch  above  the  high  water  of  1832. 
As  the  flood  of  1832  was  the  highiast  water  known  at  the  time  of  the 
^pssKige  of  the  bridge  laws  above  referred  to,  it  is  presumed  that  meas- 
■wments  should  be  made  from  that  level. 

The  bridge  being  placed  as  high  as  the  suspension  bridge  would  seem 
to  meet  the  requirements  of  the  special  act 

The  special  aet,  however,  is  ambiguous  on  this  point,  for  while  pre- 
Rnbing  that  the  bridge  shall  not  be  lower  than  the  suspension  bridge, 
it  does  not  state  that  it  may  be  as  low,  and  tlie  general  law  would  re- 
quire the  bridge  to  be  13  feet  higher. 

The  requirements  of  the  laws  appear  therefore  to  have  been  substan- 
tially folfilled  in  the  plans  of  the  bridge. 

The  reduction  from  the  height  of  spans  as  required  by  the  general  law 
vfll,  it  appears,  work  some  hardship  to  steamers  daring  the  periods  when . 
tiie  stage  of  the  river  is  50  feet  or  more  above  low  water,  as  the  pilot 
kooses  of  some  of  them  will  not  pass  under  the  bridge,  and  there  being 
BO  draw-opening  such  steamers  will  be  unable  to  come  to  their  landings 
tnd  be  compellra  to  remain  below  the  bridge. 

While  a  less  height  is  permitted  by  the  special  law  passed  in  the  in- 
terest of  the  bridge  company,  it  is  considered  the  Secretary  of  War  has 
the  right  to  insist  upon  the  adoption  bf  the  greater  height  require  by 
flie general  law.  To  obtain  this  height  is  not  impossible.  It  would 
peatly  increase  the  cost  of  the  bridge  both  in  building  and  nse ;  but 
to  have  the  greater  height  would  prevent  interference  with  the  existing 
interests  of  the  paclset-boats  which,  by  the  adoption  of  the  less  height, 
voold  at  certain  stages  be  shnt  oat  from  access  to  tlie  [portion  of  the 
river  above  the  bridge,  where  they  have  hitherto  been  aeeustomed  to 
lud  their  passengers  and  freijzht. 
As  usual  in  snch  cases  the  Board  finds  a  conflict  of  interests,  all  im- 

grtaut,  some  more,  some  less,  but  all  deserving  caret'nl  consideration, 
lis  the  Board  has  endeavored  to  give. 

If  the  question  were  simply  one  of  building  a  bridge  across  the  river 
between  Cincinnati  and  the  Kentucky  side,  in  the  reach  between  the 
^ting  suspension  bridge  and  the  Giucinuati  Southern  bridge,  a  loca- 
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tioQ  uearer  the  latter  would  be  preferred.  It  is  conclnded,  faovererT 
that  uDder  the  law  the  Board  is  restricted  to  a  cousideratioD  of  the  par- 
ticular location  selected  by  the  company  for  the  bridge.  It  may  uot  be 
ont  of  place  to  state  the  reasons  for  thi8  opiDion. 

Sectiou  i  of  the  Ohio  Bivcr  bridge  law  of  Docember  17,  1873,  aa- 
thorlzes  the  Secretary  of  War,  under  certain  conditions,  to  make  modi- 
fications as  to  the  "location"  of  a  bridge.  The  later  law  of  Febmaiy 
11, 1 883,  amending  the  former,  struck  out  the  fourth  S(>ction  joat  referred 
to,  and  confines  the  attention  of  the  Bounl  of  Kugiueers  and  the  Sec- 
retary of  War  to  the  particular  "  site"  which  may  have  been  selected 
by  interested  parties,  and  makes  provision,  not  for  a  change  of  8it«  if 
the  site  be  "  unfavorable,"  but  for  such  "changes  in  the  bridge  or  itB 
piers,  or  for  the  guiding  dikes  or  other  aiixilinry  works,  as  may  be 
necessary  for  the  security  of  navigation." 

In  this  paiticular  case  the  Boar<i  does  consider  the  site  nufavorable 
for  the  interests  of  navigation.  If  it  wera  free  to  state  what,  in  its 
opinion,  would  be  the  best  change  to  be  luado  "  in  the  bridge  or  its 
piers,"  it  would  recotntuend  an  increase  of  the  width  of  the  central  span 
to  600  fret.  This  change  would  remove  the  objections  of  those  using 
the  river  for  boating  coal.  An  increase  of  width  of  50  feet,  or  even  25 
feet,  would  be  n  decided  change  for  the  better.  The  Board,  however,  is 
of  tiie  opinion  that  such  increase  of  width  of  span  is  uot  contemplated 
by  the  existing  law,  and  to  give  it  would  l>e  a  concession  on  the  partof 
the  bridge  company  entirely  optional  with  the  company.  In  this  vase 
recourse  to  "guiding  dikes  or  other  auxiliary  works"  would  be  of  no 
avail  unless  the  provision  of  a  steam-tug  to  be  constantly  in  waiting 
for  the  assistance  of  tows  passing  the  bridge,  could  be  required  under 
the  terms  of  the  law. 

That  this  is  the  view  taken  by  the  parties  proposing  to  baild  the 
bridge  is  shown  by  the  fact  that  the  Board  on  its  arrival  finds  a  partic- 
alar  site  sele<!ted  for  its  consideration,  contnicts  made,  and  in  process 
of  execution  for  the  building  of  piers,  even  while  the  Board  is  perform- 
ing  the  duty  assigned  it. 

The  following  papers  required  by  the  "Rules  to  be  observed  when 
ppliciilion  i.s  luiiilc  ]nirsil;Uit  to  ;lii  iiotof  Cohgre.'is  for  the  Approval  by 
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over  the  Ohio  Biver ;  al^o  one  traciDg,  showing  aAlditional  ciirreut  ob- 
MTTatioDB,  and  two  bine  prints  giving  geoeml  plan  of  bridge  and  piers. 
Certain  statistics  as  to  the  magnitude  and  importance  of  the  coal  in- 
terests on  the  river  are  expected  firom  their  reprefsentatives,  which  will 
be  forwarded  as  soon  as  received. 

Tbe  papers  famished  for  the  information  of  the  Board  are  returned 
herewith. 
Bespectfiilly  submitted. 

WJL  P.  Craighill, 

Lieut  Col.  of  Engineers. 
Anns  Stickney, 

Major  of  Engineers. 

A.  MACKENZIEy 

Major  of  Engineers. 
The  Ghibf  of  Bnginbebs,  U.  S.  A. 


SUPPLEMENTAL  BEPOBT  OF  BOARD  OF  ENGINEERS. 

CiNCiNTJATi,  Ohio,  October  15, 1886. 

Sib  :  The  Board  of  Engineers  constituted  by  paragraph  1  of  Special 
Order,  No.  134,  current  series,  from  the  Office  of  the  Chief  of  Engineers, 
to  consider  the  plans  and  location  of  the  bridge  i>roi>osed  to  be  erected 
across  the  Ohio  Rirer  between  the  cities  of  Covington,  Ky.,  and  Cin- 
ciDDati,  Ohio,  having  submitted  a  report  dated  Cincinnati,  October  1, 
1886,  reassembled  at  that  city  October  13,  ISSCk  in  accordance  with  the 
following  instructions,  which  were  received  by  the  t>enior  member  in 
Baltimore,  Md.,  October  11, 1886,  viz: 

Office  of  the  Chief  of  En'gixf.ers, 

United  States  Army, 

Sir:  The  inclosed  copy  of  a  communication  from  tlii*;  otbrt*  t.»  tlu'  S»M'rotary  of 
War.  date*!  October  8,  IJiSB,  approve<l  by  him.  in  nMeriMu-e  to  th«"  propjisf.l  bridjje 
acTosj*  the  Ohio  River  between  Coviu^jton  and  Cintinuati,  is  liirulMR-d  lor  tlie  infor- 
mation and  piiidance  of  the  Board  of  EnuiueerscoiLstitntiil  !•>•  i»ara;:raph  1  of  Special 
Orders,  No.  134,  Headquarters CorpH  of  Engineeni,  curn-nt  st*rie-,  and  rtMonviMied  by 
parai^raph  1  of  Si)ecial  Orders,  No.  149,  HeadciuarttTs  Corps  of  Kn^xinecrs,  of  this  date, 
of  which  you  are  the  presiding  officer. 

The  iustructions  of  the  Secretary  of  War  are  tliat  the  Hoard  be  re«-onvi'n«Ml  at  the 
earliest  practicable  moment  withunt  reference  to  tlie  othor  diitirs  of  the  members 
composing  it,  and  that  it  report  at  as  early  a  day  an  the  j>roper  c<.nsidoratiou  of  the 
subject  will  permit. 

Very  respectfully,  your  obedient  servant, 

John  (t.  Paiike, 

CoUnicl  of  Kuqivars, 
Bit.  Maj.  (;rw./r.  N.  A., 
in  Chanje  of  (Office. 
Lieut.  Col.  W.  P.  Craighill, 

Corps  of  Engineers. 

Office  of  the  Ciiii:f  of  KNr.ixKEiis, 

Umtei)  States  Akmy, 
Washhujton,  J).  C,  Oc/o/;er  H,  IS^. 

Sui:  Referring  to  the  plans  and  location  of  the  bridv^t'  i)ropoMd  to  ho  <'n»ctt'<l  across 
the  Ohio  River  between  the  cities  of  Covington,  Ky.,  and  ('iiuMiinali'  Ohio,  now  be- 
fore the  War  Department,  it  is  respoc^tfuUy  reconHni'n<l«'d  that  the  Hoard  of  Ktigineers 
constituted  by  paragraph  1  of  Special  Orders,  No.  i:U,  rurnMit  series,  from  tliis  oHlce, 
be  reconvened  for  the  purpose  of  further  investigating  and  reporting  upon  the  ellect 
theconstructionof  the  bridge  will  have  upon  the  navigable  int»»restsof  theOhio  River. 

To  this  end  it  would  seem  desirable  that  the  Boanl  should  ascertain  the  duration 
of  the  periods  of  high  wat^r  when,  a«*  is  alleged,  a  bridgi*  of  the  el«»vation  ])roposed 
by  the  plan  submitted  will  interfere  with  steamboat  navigation  ;  and  also  from  data, 
which  it  is  believed  can  be  readily  obtained,  give  an  approximate  estimate  of  the  dam- 
age to  commerce  resulting  therefrom. 
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Tbo  Bouril  shoDld  be  autburized  to  call  upon  the  engineer  offloer  ia  obftrgo  of  th*    ' 
itDprovemeDt  of  the  Oblo  for  an;  information  he  may  pusaeaa  in  lefennoe  to  tbequa- 
tioDB  involved,  and  also  for  saoti  aid  aud  auistiuice  aa  his  knoivledge  Bud  experirow    ' 
may  enable  him  to  furnlBh. 

It  ta  suggested  that  the  Board  be  required  to  ntate  its  views  Mid  iWWmnWDdatiOH 
in  regard  to  the  proprlet;  of  conBtTnctine  a  bridge  npon  the  propoaad  fUa,  WUag 
into  consideration  the  magnitude  of  the  Interesta  involved,  , 

If  approved,  the  Board  will  be  reconvened  by  a  tel^ram  from  thia  otBoe.  j 

Very  respeotfiilly,  your  obedient  eervant,  I 

John  G.  PAxn,  < 

CMona  of  &tttmm%  ] 

Bvf.  Xaj.  den.,  V.  8.  A.,  j 

Hod.  WiixiAJd  C.  EmdicOtt,  /•  Gktrgt  tf  Oftt.        ! 

Secrttarif  of  War. 

Tbe  Board  lias  tbe  hoDor  to  sabmit  the  following  sopplemeotal  re- 
port: 

The  iuformutioii  tilled  for  with  regard  to  the  periods  of  time  rtea    ' 
the  river  is  at  such  »  stage  as  to  interfere  with  steamboat  navigatioii 
is  coutaioeil  in  the  following  table: 

2i»mbtr  0/  daiit  in  caeh  year  from  ISSy  to  18d6  inelaiiva  iiit«N  a  briigt  witt  Mghtw'^ 
poMi  Ig plant  o/tks  KeHtaeky  and  Ohio  Bridge  Cmnpaity  {id  feet  tOove  Ugh  wmtir.  IBS) 
for  a  bridge  over  Ike  Ohio  Siver  betiteen  Cotington  and  CiMchuiaii  tamld  pi'^te^t  ttt^M^ 
lage  of  boote  haeliig  topi  of  pilot-houiei  53/#et  above  Ike  water-tmrfaee  : 


Ytu. 

1  No.  or 
1  d,j». 

TMr. 

No.  of 
1   *«»»■ 

Te.r. 

No.  of 

d«ii. 

Y«. 

JKf 

..          12 

MO 

MT 

..]           0 

im 

" 

;;  'I 

■SS:::::::: 

.  '           0 

R:v.v.-.;.::. 

"" 1     • 

&.S  bearing  upon  the  subject  of  damage  to  commerce  from  the  flzing 
of  the  height  of  the  bridge  as  proposed  the  followiog  letter  of  Oaptun 
Holloway  is  submitted : 

Cincinnati,  Osio,  Oofotor  14,  ISBG. 
Dear  Sir  :  lu  answer  to  the  aeveral  questions  propounded  by  your  Boud  I  bag  to 
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lo  tbe  quMtioiu  venrdioiyc  ainonnt  of  freight  and  unmber  of  pMsongen 
numbflr  of  mM  abA  hMght  of  pilot-lioiiaes  I  woald  say. 

"sviUe  mail'4iiie  •toamen  ana  Madison  packets  import  to  and  ezpwt  from 
860  tons  of  ft«t|(lit  dally,  and  their  pMsenger  list  in  and  ont  of  this  port 
•ppwglmato  900  dally.    The  LonisYiUe  boats  each  make  one  trip  a  day,  and  the 
I  paakati  naksthne  trios  a  week  each.    We  have  two  Memphis  boats  in  and 
week ;  thi^  bring  in  and  take  oat  of  Cinoinnati  !l,000  tons  of  freight  per  week 
pswengew     The  New  Orleans  boats  bring  to  and  take  away  mm  this  port 
1;;B00  tons  of  ftiei|dii  per  week  and  2S0  passengers. 
Tbe  bsiglit  of  Ihe  pUot-honses  on  oar  legnhw  steamers  is  53  foot.    Of  the  New  Or- 
66  Ibet.    Al  oxiKeme  high  water,  to  oany  on  oar  bosinessy  we  shoald 


IS 


^ 


have  S3  ibet  spaee  Ibroor  daily  packets. 

The  pnWo  UHidlng  plaee  m  steamers  carrying  on  the  river  traffic  of  this  port  is 
hsandad  aa  tbllow^: 

Eaat  by  Broadway,  west  by  Main  straet^  north  by  Front  street,  and  soath  by  low- 
,walerniark*  TIiIsl  eooMtiitinjg  a  spaee  of  1,000  Ibet  nmnins  parallel  with  the  river, 
waaae*  a|Mrt  and  Baa  been  held  aa  a  public  steamboat  whaii  since  the  inoorpwation 
sfCiniinnati  aa  a  dl^.    This  wharf  is  above  the  saspension  bridge. 

Wheo  Ugh  water  pieebides  the  passage  nnder  the  suspension  bridge  we  then  handle 

«v  tntta  at  Vina  and  Race  streets  immediately  below  (and  above  tiie  propoeed  site 

ef  the  proposed  bridge),  which  Is  the  only  plaoe  below  the  saspension  bridge  that 

ilnamhoat  trallle  ean  be  handled  at  alL    if  the  new  bridge  is  bmlt  at  the  point  con- 

tiMplnted  by  its  pwjeotoni  at  the  same  height  aa  the  sospansion  bridge  and  withont 

admw  It  woold  wnply  mean  that  all  steamboats  plying  between  this  pert  and  points 

bslew  woold  be  abaolntely  shut  oat  from  this  port  daring  a  stage  of  waser  in  the  Ohio 

Kver  of  50  tel  or  over.    There  is  no  available  landing  at  any  point  in  the  corpora- 

i    tioB  of  Cincinnati  below  the  proposed  bridge  site  where  traffic  and  merchandise  can 

\    be  handled  by  oar  steamboats,  lor  the  reason  that  every  bit  of  space  is  occapied  by 

!    esal  harlKws  and  otiber  private  interests^    To  do  a  steamboat  traffic  at  any  point  in 

the  eotporation  of  Cincinnati  below  this  proposed  bridge  wonld  be  impracticable. 

The  additional oost  to  each  boat, properly  manned  wuha  faU  crew  and  with  an  or- 
dinary trip  of  freight  and  passengers,  by  reason  of  their  foilare  to  pass  ander  the  nro- 
aesed  new  bridge  in  time  of  high  water,  wonld  be  f^OO  per  day  for  each  boat  while 
delayed  in  getting  to  tbe  dty  wharf  proper. 

A>  the  time  of  flie  psssage  of  the  special  act  nnder  which  the  BSbntncky  aad  Ohio 
Bridge  Company  pn^ose  bnildinff  a  bridge  with  height  13  feet  less  than  is  reqaired 
hj  tbe  general  brflge  law  and  wilhoat  a  draw,  the  interests  I  represent  were  not  con- 
salted,  nor  were  any  other  steamboat  int^ests  at  this  port  consoited.' 

The  present  height  of  pilot-houses  cannot  be  reduced  for  the  reason  that  the  main 
cabins  of  the  steamers  can  not  be  lowered  without  detriment  to  the  freight,  stowage 
capaeity  on  decli,  and  the  officers'  qaarters,  or  texas,  must  be  erected  upon  the  main 
camns,  and  npon  that  the  pilot-house  has  to  be  built  in  order  that  the  pilot  may  see 
fine  and  aft  and  abreast  of^him,  which  the  demands  of  safe  navigation  require. 

Ail  of  which  is  rsspectfblly  submitted. 

C.  M.  HOLLOWAT, 

General  Memager  U.  S.  Mail  Line  and  PresU 

Memphie  and  Cinti,  Packet  Co.,  and 

Supi.  Cinti,  Portsmouth  and 

Big  Sandy  Packet  Co. 
A*  Mackknzie, 

Jtfiq/or  of  Bnginetre* 

The  Board  is  called  apon  by  the  sapplemeutal  iustractions  to  state 
its  views  and  recommendations  in  regard  to  the  propriety  of  construct- 
ing a  bridge  apon  the  proposed  plau,  taking  into  consideration  the 
mfl^gnitode  of  the  interests  involved. 

The  qnestions  which  arise  in  the  discassion  of  a  proper  method  of 
bridging  a  river  like  the  Ohio  affect  not  only  the  parties  directly  con- 
oemed  in  the  cost  of  building  the  bridge  and  those  whose  property  is 
emperiled  by  it,  bat  also  the  very  large  i)ortion  of  the  commnnity 
which  is  interested  in  prices  of  products  and  merchandise,  the  delivery 
of  which  is  made  more  difficult  and  therefore  more  costly  by  the  ex- 
istence of  a  bridge. 

These  questions  have  been  discussed  for  years,  and  one  of  the  results 
was  the  framing  and  enacting  by  the  national  Congress  of  a  general 
bridge  law,  which  permitted  the  building  of  bridges  over  the  Ohio  Biver, 
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bat  imposed  certaiu  conditioDS  for  the  prnteotioii  of  the  interests  of 
river  commerce.  TbeproviNtonBof  thiHlawappeArtohave  beenadopted 
as  the  best  possible  solution  of  the  difficult  problem  of  satisfyiajr  as  tn 
as  possible  all  parties  intereKte<1. 

The  enactment  of  the  Ohio  Kiver  bridge  law  bud  the  eBtoctof  pto- 
dncing  a  aeiise  of  Becurity  among  those  who  were  intAreated  in  Um 
navigation  of  the  river,  and  made  tliem  feel  that  there  was  a  wellde- 
liued  limit  to  the  extent  to  which  any  fature  bridge  wonld  be  allowed 
to  olistruct  their  traffic. 

In  the  case  of  the  proposed  bridge  now  ander  consideration  it  q»- 
pears  a  si>ecial  act  has  been  secnred,  which  contemplates  a  release  {roiai 
certain  restrictioos  of  the  geneml  law.  It  is  stated  by  the  river  in- 
terests that  they  were  not  i-epreseuted  before  Congress  and  had  no 
knowledge  of  this  special  law  until  after  its  passage.  The  Board  ood- 
sider  t  his  special  law  to  be  i>ermissive  and  not  mandatory,  giving  tlw 
Secretary  of  War  authority  to  allow  a  modification  of  tb%  gener^  law 
if  ho  should  consider  the  same  proper.  i 

If  the  provisions  of  the  general  bridge  law  are  sucli'  as  to  protect  the  j 
interests  of  all  parties,  it  would  not  seem  expedient,  excepting  in  the  j 
case  of  abundant  proof  being  presented,  to  change  the  ooDditaonB  flv  s 
the  benefit  of  one  party  and  to  the  detriment  of  others.  It  does  not  '. 
appear  to  the  Board  on  the  evidence  before  it  that  in  the  present  in*  ~ 
stance  there  is  any  other  reason  for  the  desired  modification  of  the  lav 
than  the  wish  of  the  compauy  to  decrease  the  co-it  of  their  bridge. 

If  the  general  law  im  set  aside  In  oue  case  it  could  as  easily  be  set  aside 
in  many  others,  and  the  general  law  itself  would  be  an  injury  rather  Uiaa 
abeneHt,!M  it  gives  the  river  interests  a  sense  of  security  which  preventa 
them  from  taking  active  and  timely  measures  for  their  owd  protection 
in  special  cases. 

The  river  at  the  [^ite  of  the  proi>osed  bridge  is  now  withont  obstmo- 
tiou  of  any  kind.  With  a  bridge  of  almost  any  description  a  danger  to 
navigation  will  be  created,  more  pronounced  on  accountof  the  location 
in  a  bend  of  the  river,  and  in  a  harbor  between  two  cities,  and  where 
the  smoke  from  manufactories  at  times  materially  interferes  with  navi- 
gation. A  clear  waterway  of  .'JtM)  I't-et  on  a  straight  reach  of  river  is 
considered  reasonably  safe ;  in  a  bend  which  requin's  the  flanking  poei- 


APPENDIX   XX — BRIDGING   NAVIGABLE   WATERS.  2625 

rer.  The  interests  involved  are  therefore  not  only  those  of  to-day, 
It  those  which  may  grow  up  in  the  future.  There  is  no  question  of 
le  fact  that  the  present  interests  requirinf^:  the  eonstruction  of  a  bridi^e 
Brass  the  river  are  large  and  should  receive  proi>er  cousideration,  but 
its  believed  that  such  interests  received  fair  consideration  when  the 
^eral  bridge  law  was  enacted;  and  in  the  interest  oi  all  parties  who 
lenow  or  may  hereafter  be  concerned  in  the  bridging  of  the  Ohio  Hiver, 
i  woaltl  seem  that  the  general  law  should  bo  enforced  until  it  can  be 
hown  that  its  provisions  are  not  equitable,  and  then  it  shouKl  be  re- 
lealed  or  changed  for  the  good  of  the  general  public. 
A  carefal  reconsideration  of  the  question  of  the  authority  couferi-ed 
n  the  Secretary  of  War  by  the  act  of  February  14,  188i^,  to  make 
tenges  in  a  bridge  whei'C  the  site  is  unfavorable,  convinces  the  Board 
:liat  a  <;hanuel-8pan  of  more  than  500  feet  may  be  insisted  upon. 

CONCLUSIONS  AND  RECOMMENDATIONS 

The  Board  is  of  the  opinion  that  the  location  selected  by  the  ^'Ken- 
tucky and  Ohio  Bridge  Company''  for  a  bridge  over  the  Ohio  between 
Uovington  and  Cincinnati  is  an  unfavorable  one,  and  that  the  plans 
pre^uted  for  consideration  should  not  receive  the  a]>proval  of  the  Sec- 
teiar>'  of  War. 

The  Board  knows  of  no  circumstances  conuected  with  the  construc- 
tion of  a  bridge  in  the  proposed  location  which  warrant  an  exercise  of 
tbe  discretion  given  by  the  special  act  or  any  modification  of  the  gen- 
eral bridge  law  tending  to  lessen  its  requirements. 

If  the  proposed  site  is  to  be  retained,  one  channel-span  should,  in  the 
iotercst  of  the  coal  traliie^  be  provided  giving  a  clear  width  of  water- 
way at  all  stages  of  not  less  than  550  feet. 

hi  the  event  of  the  presentation  of  plans  for  a  bridge  on  the  proposed 
site  with  a  channel-span  giving  a  clear  width  of  water-way  at  all 
stages  of  not  less  than  550  feet  and  leaviiig  to  the  bridge  com|)aiiy  the 
alternative  of  a  pivot  draw  in  a  span  next  to  main  span  in  eontorniity 
with  the  general  law,  or,  in  lieu  of  the  pivot-span,  a  high  span  giving 
bead  room  of  at  least  53  feet  at  high  water,  it  is  recomniendt'd  such 
plans  be  approved.  The  Boawl  requests  that  there  be  appendcMl  to  this 
report  a  copy  of  the  letter  of  Col.  Wm.  E.  Merrill,  of  February  20, 1882,» 
printcil  in  lleiwrt  No.  814,  House  of  llepresentatives,  Forty-seventh  Con- 
gress, first  session.  This  letter  contains  uuich  iniixnlant  iniVnniation 
aud  statistics  and  had  very  great  weight  in  lixing  the  height  lor  bridges 
over  the  Ohio  Itiver  under  existing  laws.  The  letter  is  esi)eciiilly  valu 
able,  but  the  whole  of  the  document  might  with  propriety  be  made  an 
ap])eiidix  to  this  report. 

The  following paiwrs  received  by  the  Board  are  transmitted  herewith: 

Letter  from  John  A.  Wood  &  Son,  of  PittMburgh,  Pa.,  ^;iviii<;  certain  statist ica  an 
til  amount  of  coal,  etc.,  pasninp^  Cincinnati  by  river  annually.  Protest  iroiii  the 
^'Steamboat  OCQct»n»*  Protection  Association,"  uf  Pittsbnrj^h,  against  the  construction 
or  the  pnipofted  bridge. 

Letfen* received  thronpjh  Mr.  Randolph,  chief  enjjineerof  the  Bridge  Comi)any ;  from 
C.  C.  Waite  and  M.  Ingalla,  of  the  Cincinnati,  Hamilton  and  Dayton,  and  Cincinnati, 
Iiiiliauapolifl,  St.  Louis  and  Chicago  Kailway  Companies;  from  Capt.  \V.  llonshell ; 
iinl  from  A.  Petry,  giving  certain  gauge-readings. 

Writte»i  communications  giving  statistics  are  expected  from  the 
Pittsburgh  Coal  Exchange  and  Cincinnati  Board  of  Trade,  and  will 

•Report  of  Colonel  Merrlire  appended.  For  the  n^port  of  the  Committee  on  Com- 
merce, see  Annual  Report  of  the  Chief  of  Engineers  for  1882,  page«  2001-2010. 
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be  forwarded  as  aoon  as  rwieived.    This  iiiformatioii  was  before  | 
Board,  but  iiotiu  siiuli  form  as  to  iidniit  of  beiog  sent  with  report.  J 
has  not  bei-D  deemed  proper  to  delay  the  report  tor  the  papers  expec ' 
but  they  should  properly  be  cooaidered  in  i;oDUectJon  with  the  qaet 
at  issue. 
Respectfully  submitted. 

Wu,  P.  Chaighill, 
Lieut.  Col.  of  Engiwert. 
Amos  Sticknet, 

Major  of  Eagineen. 
A.  Mackenzie, 

Major  of  Engiiutn. 
The  Chief  op  Enqineers,  D,  8.  A. 


United  States  Engineer  Office, 

Cinilnoari,  Ohio,  Febnarf  20,  ISK 
Obnxhai.;  1  liave  tba  honor  to  submit  the  following  report  upon  HonBebUliri).|^^ 


tbe  Oliio  Rim  i 


Porty-seventh  Congress,  first  session,  a  copy  of  which 
department  letter  of  the  2(1  inatunt. 

Tba  law  that  now  suverns  the  conatniction  of  bridgi 
passed  Di'ueuiber  IT.  1873. 

The  propiiBoil  act  is  sapplementarf  and  addiHonal.  It  dosHnot  Bbollsb  the 
Ian,  bill  merely  adds  to  ibo  present  authorized  structures  two  other  styles  of 
Jeaving  to  bridge-builders  the  privilege  of  ohoosing  from  antoug  all  the  l< 
styles  that  particular  one  which  may  beat  suit  their  convenience. 

To  assist  in  comprehending  the  provisions  of  the  existing  bridge  law,  and  . 
tions  incladed  in  the  proposed  amoadatory  act,  I  have  prapared  the  followiog 
statement, 

It  nill  beobeerved  that  the  proposed  act  affects  only  such  btidgenas . 
to  have  high -water  draws,  wbiol)  aru  those  whichcross  the  Ohio  helow  the 
SnspenBion  Bridge. 
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nnion  an  to  ito  provisioDii.  I  inclose  herewith  the  replies  received  fruiii  the  joint 
inittee  of  the  Chamber  of  Commerce  and  the  Coal  Exchange  of  PJttoburgh,  from 
Board  of  Tr^e  of  Qallipolis,  from  the  Board  of  Trade  of  Cincinnati  (concurred  in 
ihe  Chamber  of^Jommerce),  and  from  the  Louiavillo  Board  of  Trade.    The  couoln- 

•  of  theae  budiea  may  be  concisely  stated  as  follows : 

lie  river  interests  of  Pittsbnreh  state  that  no  form  of  low  draw-bridge  is  admissi- 
onder  any  circamstauccs.  They  recommend  that  the  present  law  be  so  changed 
to  require  that  all  bridges  shall*  have  two  clear  openings  of  5(X)  feet  each,  and  a 
|ht  above  high  water  of  45  feet. 

lie  river  interests  of  Gallipolia  wholly  condemn  low  draw-bridges,  but  approve  of 
high  bridge  with  400-foot  spans. 

In  river  interests  of  Cincinnati  likewiHe  nnqnalifiedly  condemn  the  second  altema- 
s  in  tho  proposed  aet,  the  low  draw-bridge,  but  approve  the  proposition  to  increase 

1  height  of  bridges  and  to  abandon  the  high-water  draw,  provided  the  channel- 
ling be  increased  to  500  feet.  They  think,  however,  that  a  height  of  02  feet  above 
^  water  i»  unnecessary ,  and  that  a  height  of  53  feet  would  answer  every  need  of 
rigation. 

rhe  river  interests  of  Lonisville  object  to  any  change  in  the  present  law,  and  spe- 
ily  condemn  the  low  draw-bridge. 

Before  proceeding  farther  it  is  advisable  to  give  a  brief  description  of  the  leading 
ids  of  navigation  on  tho  Ohio,  as  the  ailaptability  of  any  style  of  bridge  to  tho 
into  of  navigation  can  not  be  determined  until  the  characteristics  of  that  naviga- 
o  are  understood. 

Probably  the  most  important  river  interest  on  tho  Ohio  is  the  transport  a  ty)n  of  coal, 
ihoogh  the  total  value  of  the  coal  transported  is  small  as  compared  with  that  of 
ler  uEipments  by  river,  this  interest  exceeds  all  others  in  importance,  us  cheup  fuel 
the  foundation  of  all  manufacturing  prosperity,  and  the  manufacturing  interests  of 
lOfaio  Valley,  which  are  already  very  large  and  are  daily  becoming  more  impor- 
it,  are  wholly  dependent  upon  the  river  for  fuel.  There  are  numerous  railroa<ls,  in 
directions,  that  pass  through  rich  coal  basins,  but  they  never  attempt  to  supply 
il  except  during  the  occasionul  coal  famines  which  succeed  long  periods  of  low 
iter.  They  find  it  imposssblo  to  compete  with  the  river  during  a  good  boating  sea- 
it  and  hence  have  not  provided  themselves  with  facilities  for  handling  coal.  It  is, 
■efore,  of  national  importance  that  no  avoidable  obstacle  should  be  placed  in  the 

2  of  the  cheap  transportation  of  coal  by  water. 

m  method  of  bringing  coal  fh>m  the  mines  on  the  Monougahela,  the  great  Ka- 
vha,  and  the  Ohio  itself,  is  to  load  the  coal  in  barges,  collect  these  barges  into  fleets, 
dpnsh  Ihoiu  down  the  river  by  large  tow-boats.  Above  Louisville  the  fleets  arc  usu- 
jctimp«>si'd  of  from  six  to  sixteen  barges,  covering  an  area  of  from  ouebalf  an  acre 
au  aci-e  ainl  one  third,  with  a  widtli  of  from  75  to  100  feet,  and  a  length  of  Jroui  400 
^  feet.  An  average  fleet  of  ten  barges  brings  to  market  120,000  bushels  or  4,500 
2?  of  coal.  Below  Louisville  tho  river  is  witler,  and  there  are  as  yet  no  bridges;  it 
tberefui-e  the  rule  to  double  the  size  of  the  fleets  which  carry  fuel  from  Louisville 
New  Orleans  <ind  other  cities  and  towns  on  the  Lower  Mississippi. 
Il  i.H  for  this  c^Mnmerce  (hat  wide  spans  are  needed.  No  special  provisicm  for  height 
requireil,  as  tow-boat^  are  always  lower  than  flrst^class  passenger  steam-boats. 
latever  height  will  wuit  the  latter  will  necessarily  suit  the  former ;  and,  conversely, 
widths  necessary  for  coal  fleets  will  more  than  suflice  for  passenger  and  freight 
imern. 

t  [h  claimed  that  for  safety  coal  fleets  should  have  chuimel  spans  of  500  feet,  and  in 
i  claim  I  fully  agree.    The  necessity  for  such  an  increaso  in  width  un  the  i  iver  be- 

•  Loui"<v!  He,  where  coal  tows  are  doubled,  is  too  apparent  to  need  much  discussion. 
uritl;:e  lias  thus  far  been  built  on  this  part  of  the  river,  although  one  has  been 
btinz»'d,  and  is  now  under  construction,  at  Henderson.  The  j)rojectors  of  this 
Ige,  ar.  t!ie  urgent  request  of  the  representatives  of  the  Pittsburgh  Coal  Exchange, 
imta:  il y  ;i*£rtted  to  increase  the  channel  span  so  as  to  give  a  clear  opening  of  500  feet. 
Iiiiv*'  L<>ni.sville  the  matter  rests  on  difl'erent  grounds.  There  is  no  difliculty  for 
ni'iM  r  river  coal  fleet  to  run  during  daylight  the  channel-span  of  ony  jiroperly 
ite:i  bridg'*  giving  a  clear  opening  of  400  feet,  but  it  is  not  at  all  an  easy  matter  to 
^j  diiii:!*;  .he  night.  Under  the  x>reiient  distribution  of  bridges  across  tho  upper 
o,  coal  Khippers  select  such  hours  of  starting  and  such  rates  of  travel  as  will  en- 
-  iii*m  to  i-eacli  each  bridge  during  daylight.  A  bridge  has,  however,  just  been 
b<>riz< '1  at  ti.e  mouth  of  the  Groat  Kanawha,  which  is  at  such  a  distance  from  the 
:  tirid^^e  above  (that  at  Parkcrsburg)  that  it  will  be  almost  impossible  to  avoid 
»:ng  il  ;;t  ni^ht  unless  tho  fleet  is  stopped  to  await  daylight.  But  it  is  not  an  easy 
t*fT  to  laud  a  coal  fleet  at  any  time,  and  suitable  landings  are  not  always  avail- 
.  Kv«'!n  sh'mld  it  bo  found  practicable  to  make  a  landing  the  result  would  be  a 
of  twelve  honm  in  passing  the  bridge.  It  is  possible  that  the  running  of  bridges 
ight  iiiav  be  facilitated  by  additional  lights  on  the  bridge  and  on  the  banks,  but, 

ut  1  he  best,  any  bridge  built  in  a  section  of  tho  river  that  is  now  habitually  run 
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At  niKht  mnst  either  cause  kq  exp«nsire  iocreuein  the  length  of  the  Tojage  or  eitnl 
bazunlto  lire  aud  proiiertj.  Et'tjunith  tbv  present  ttystein  of  daylight  rnnoiiig  then 
)■  no  briil^  ovt:r  Ibo  Obiu  (cxccitt  tbe  two  Huspeaaioii  bridcca)  whic)i  hM  Dot  k  no- 
unl  of  bouia  loit  agaiUHt  tis  piiits,  and  in  a  few  eases  thero  baa  bcAn  losa  of  life.  It 
tniwl  not  be  forgoitPU  tliat  every  additioual  bridjie  is  aa  addilimal  and  iaieptatktt 
ubxtmclioM  (if  nil  cxtotius  iiavi;inlioa  of  iiDmenxe  valae  to  tba  oommunitiei  which 
arc  Hiipplied  by  it  iriih  ehenp  fuel,  aud  beace  the  impnrtaucti  of  adding  aa  little  m 
puwible  Ii>  a  burden  already  uitpressive. 

Fur  tbi»  n-uHon  I  am  <Iticidt»lfy  of  the  opioion  that  tliu  chaunel-Hpaus  of  all  fntnii 
bridges  over  llie  Ohio  River  should  give  clear  opeiiitiKB  of  OUOfeet ;  bat,  on  theotbw 
linud,  I  thinli  o»e  surb  span  is  ennngb,  proviiled  the  whole  bridge  ia  bailt  h  « 
"  through  "  bridge.  Theeditct  of  snob  alawo;i  the  cost  ofbridges  bailt  nnder  it  will 
be  <lirieiisiw'd  I'urlhcr  on. 

U[K>ii  tlic(|iiL'stiouorftet$Af  rhe  Bleauiboat  meo  ofCiocinnatiabd  LouisTilleaiBlhl 
beat  iiiitlioriiiiM,  aa  Pittsburgh  low-buats  art- alivayn  lower  than  the  packela  wbiik 
I>ty  iK'tweeii  Cincinnati  and  New  Orleans.  AVhea  preparing  the  drat  draa^ht  of  tte 
present  bridj-e  law,  the  Unard  of  Engineers  recognized  tho  fact  that  the  heightapn- 
scribed  were  insaOicient  fur  the  large  elcam-boata  which  rnn  on  the  IjowerOhioud 
the  Lower  MissisBippi,  aud,  in  onler  not  to  stop  such  boats  during  high  wateia,  tbq- 
iutroihiccd  the  provision  that  the  bTid);es  bcli>w  Cincinnoti  should  also  be  proridd 
with  a  high  water  draw.  There  was  nu  neceasity  for  inch  a  provision  above  Cineia- 
natt,  as  the  boats  rnuuiug  on  that  part  of  the  river  ana  much  lower  than  thaaovhieh 
mil  to  hew  Orleans. 

Wbilu  Ibis  high-water  draw  ih  a  ncceiiBit.v  in  briilgon  of  the  proseot  legal  hM|U 
above  higIT  water,  it  isuudeniable  that  a  draw-apnu  is  a  unisance  nod  a  danger  mA 
to  the  railroads  that  must  linild  ami  opcrnte  it  and  to  the  steam-boats  wbicb  mart 
liass  through  it.  Thedruw  oftbeCiiicinitati  Southern  Kailwaybridgcis  well  locata^ 
and  is  equipped  with  a  sleaui  engine  for  liamlllug,  ami  yet  on  aeTpral  oocasiona  pat- 
seuger  packets  bave  baivly  cscapcil  serious  uccIUfuIh  in  iiiia.iing  it.  Any  iucrraae  in 
the  height  of  bridee  that  will  make  draws  unnci'eBeury  will  be  a  boon  to  both  pu- 
tiea,  but  the  increase  shoold  not  be  ho  great  aa  to  ]>reveut  the  coustroction  of  lb* 

All  Uliio  Kivcr  steatu-boats  are  now  equipped  with  iipparains  for  lowering  ttMli 
chimneys  ho  tbst  their  toiM  shall  come  beluw  the  lops  of  Ilicir  pitot-houwa,  and  if 
snUeient  room  be  given  to  posa  thj  latter  it  will  be  uiineeessary  to  have  n  draw. 

The  following  table, ori|;inully  prvi>ared  in  Kovember,  18T7, fornne  in  discnaria| 
the  propiieed  budge  at  Kvnnsville,  jjivea  the  height  of  tbe  pilnt-hniises  of  the  largMl 
eteam'boalB  ul  that  time  running  between  L'tncinuati  and  h'ew  Orleans: 


■ 

UutK'i'.       MllrboH.  .  Sberlock. 

TlHmiMS 
DeWL 

53,0.!           53.82  1    ,      SSJO 

^1 
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•ven  lu  extreme  high  water,  it  is  evidently  unnecessary  to  make  any  provision  at  all 
ftir  low  wat«*r. 

The  following  table  gives  the  reailingsof  high  and  low  water,  and  the  niaxinnim  os- 
cillatioii  at  certain  points  witnin  the  region  covered  by  the  proposed  amendatory  act : 


High  water. 


GbdBBiiti 

iMto^illcw  howl  of  ftlls 
lMtevilIe,footof&lIi. 
SnHviUe 


Oriio. 


Gauf^c* 
roadiiig. 


Feet. 
64.00 
40.76 
67.50 
4Q.20 
53.00 
50.07 


Year. 


Low  ^ater. 


Gauge-      Ypftr 

nadiug.  I  **^*'- 


OHcilla. 
tion. 


Feft. 

1     Feet. 

1832 

1.50 

6150 

183'J 

LOO 

1856 

30.66 

1832 

1.00 

1856 

66.50 

1832 

0 

1S70 

46.  J) 

1867 

0 

1857 

63.00 

1HJ7 

—1.00' 

1871 

61.07 

If  bridses  are  bailt  107  feet  above  low  water  and  G2  feet  above  high  water,  it  is 
tridvnt  that  the  latter  nienanre  will  iuclnde  the  former  at  all  points  where  the  oscil- 
lation exceeds  45  feet.  The  only  case  of  those  ^ivcu  above  in  which  the  height  above 
loir  water  woold  control  is  at  the  head  of  the  tails. 

If  the  proposed  reduction  to  53  feet  above  high  water  be  adopted,  the  following 
voold  be  the  corresponding  heights  above  low  water  of  bridgee  built  at  the  places 
~  in  the  table': 


Chdniuti 

ioajsTill«,  head  of  foils 
LNfaTU]«>.  foot  of  falls  . 

liiMTUle 

PMocah 

Ciira 


Above  high 

Above  low 

water. 

water. 

53.00 

115l50 

53.00 

02.60 

53.00 

110.50 

53.00 

00.29 

5:1.00 

106.00 

53.00 

104.07 

This  table  sbowsthat  if  bridges  were  aiitlionzed  to  dispfiiHe  with  dniws  when  rui80<l 
tva  heigbt  uf53  feet  above  high  water,  thiHalteriiatixe  mot  lied  of  eoiiMt  ruction  would 
probably  be  adopted  at  all  the  points  uunied,  except  at  CiLciiiiiali  and  at  the  loot  of 
the  falls,  at  lioth  of  which  points  the  oscillation  iHexccHbivo.  Theie  would  he  nothing 
to  prevent  the  adoption  even  at  these  localities  of  the  high  bridge  without  draw,  but 
the  height  retpiired  would  be  so  great  and  the  Ien>(th  ot  the  aitproaches  so  much  iu- 
crra«ed  that  it  is  altogether  probable  that  bridge-buildeis  would  pivftr  to  build  under 
tbeprebeut  law. 

IxNCRRASKD  COST  OV  oOO-FooT  .»9l'AN.S. 

Thuji  far  this  report  has  considered  only  iht^  necessities  of  navi*;atiou.  Justice  re- 
qoirei}  that  the  great  laud  transportation  route's,  lor  whose  use  bridges  are  built,  should 
not  he  lorced  into  uureasouablo  and  excessive  expenditures,  and  tiie  proposed  increase. 
io  channel  water-way  should,  therefore,  be  exaiuincd  from  their  stan<l-poiut. 

lu  what  precedes,  while  I  have  ehiclly  tliscussed  the  ([uestion  of  au  a//(rr«/»rciuethod 
of  eouHtructiou,  which  need  not  be  adopted  uuless  bridge  couipaiiies  liud  it  for  their 
interest  to  do  so,  I  have  also  advocated  a  change  both  in  the  present  law  and  in  the 
|»nlIN»*^L■d  amendatory  law,  so  that  all  future  bridges  over  the.  (.)hio  shall  have  chauneU 
Ipaos  giving  a  clear  water-way  of  TiOO  feet.  My  n-asons  for  this  proposed  increase  have 
been  stated,  an«l  it  ouly  remains  to  examine  into  the  question  of  the  effect  of  such  au 
intrease  upon  the  cost  i  f  bri«lge8.  No  ([uesi  ion  of  practicability  is  involved,  as  one  c<" 
fh«laieKt  bridges  over  the  Ohio,  that  at  Cincinnati,  built  iu  1877  by  the  Cincinnati 
likiutheni  I{ail\vay,lia.s  sueh  a  channel-span,  and  the  bridge  just  authorized  at  ileu- 
^nMni  is  also  to  have  a  olH.Ufoot  span,  this  c«>nce8sion  haviug  been  voluntarily  made  at 
the  ri'<|ucrt  of  coal  shippeis. 

A«  the  only  truss  bridge  thus  far  built  iu  the  United  States  with  a  oUO-foot  water- 
way (;i'^l»-fiK»t  span)  i.s  the  one  at  this  city,  just  nuuitioued,  I  app!i»<l  to  the  chief  tn- 
giiie«*r  of  that  railroad  for  au  estimate  of  the  (iddiiioiial  coht  ol  that  span,  taking  into 
ooosiderutioii  the  corresponding  redu(;tiou  iu  the  leugih  of  the  adjacent  spans.  The 
calcalatiou  is  LecesHarily  only  approximate,  siuce  the  cost  of  the  bridge,  as  originally 
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cIcHigDcd  witb  a  400-root  »pan,  conltl  lie  'V-'terDiintd  only  by  Mtinste.  He  eoneladM 
that  the  ezira  coHt  wbs  9:ld^d91.  As  the  piiro  of  liriilgp  work  baa,  boweTer.iiwnMil 
iinco  the  builJiuK  of  ihiH  britl)^  fmni  T  i  Nts  tuabout  9  etiata  per  ponod,  the piCMBl 
coiit  uf  a  like  chau)>e  wuulii  \ms  ^\,-2~'J. 

luruuDil  uiimljLTH  wu  muy  aasuniGtbji  l>Ti<Igcs  over  the  Ohio  witb  tbeirapnTMcbM 
vary  in  ctwt  from  ^-W.niio  to  Jl.ljHO.liu.i.ckii'niiiug  upon  the  locality  and  tipon  tht 
prefaiiinii  prices  of  labor  aoil  luuterini  at  tbe  tliue  of  coastrnction.  Tha  additioBil 
coRt  uf  n5UU-fout  waier-iTuy  Is  tbvtelbie  frinu  J  per  eent.  to  6  per  cent,  of  tJieeart  rf 
the  briilK<'.  «bicbJsc«rlninly  very  eowll  iu  view  of  the  ^reut  incroaae  of  wfetj  to 
uaviKstiun  nbicb  nill  reiiutt.  It  la  therrfuru  evidi'Dt  that  a  law  iucreaaiDg chaBiial 
o|»tiiiii:ti  to  (*iO  feet  conW  not  he  conttiilereil  aa  oppresaive. 

In  tbo  bill  tiitioduced  by  Mr.  Townabenil,  it  iapniviiledthat  aflof  tboapaosof  tkl 
high  briilge  oball  bave  41x1  fret  of  eleur  width  of  water-way.  In  my  jodgOMat,  W 
feet  la  uot  enough  lor  the  cbuuuet-Epau,  and  iit  iiDueceBi>ary  iu  the  bide-cpaniL  Ose 
well-locoted  cbaunet-apiia  of  i>Oi)  f'-et  ivater-nay  will  ainiily  provido  for  all  dnenil- 
JDg  Davigation,  while  the  neeentitiea  of  economical  con«tniction  will  make  all  tki 
Bide  tipaiiB  wide  citoiigb  tur  all  aiieeuiUug  naTigatiou  wiihoot  the  iat«rfennoeof  law, 

UEFECTH   I.S'  TIIK   PRESKNT  BHItKlE  LAV. 

If  any  additional  It-gialalioD  is  to  lie  had  ou  Ohio  Iti ver  bridgea,  ftdvantage  ihoall 
betakcuof  the  oppiirluuity  to  remore  whateTi'r  defects  have  been  diacoverad  ia  tki 
present  law  during  the  t<'u  jears  of  its  eslntente.  Under  this  law  have  been  built 
the  railroad  bridges  at  Beaver,  Pa.,  and  at  Cincinnati,  Obio  (Cincinnati  SoathHB); 
and  the  briilgea  at  Point  Pleasant,  W.  Va.,  at  Xew  Alliany,  Ind.,  and  at  QendfiMa, 
Ky.,  havi!  been  authorized.  All  of  tbetie  bridges  have  been  reported  npoo  by  Boaidi 
of  Engineem,  and  In  every  ease  I  have  lieen  »  member  of  snoh  Boards. 

The  roilowiUE  defects  have  been  discovered  : 

1.  All  tpaiu  tkouldbe  "through"  »pnii«. —  L'he  present  law  requires  only  the  chanod- 
span  to  be  a  "lliruugb"  sgiun.  If  uli  of  the  spans  were  '■throngh"  Spans,  aseeadiof 
ateaui- boats  and  tows  coubl  pass  under  any  span  and  thus  save  delay  and  duger  M 
collisiuu  in  case  descending  buula  were  approaching  the  channel-span.  All  oftbetpaai 
of  the  Ciuciuuali  Southern  Uridge  were  volnntaiily  made  ''  through  "  apuDs,  macli  ts 
the  advantage  of  navigation  ;  and  tben^  is  no  reason  why  other  bridges  ihonld  DOtb* 
similarly  constructed.  The  difterence  in  cost  is.  very  little,  while  the  dit&ienos  ia 
adapted  II i-HH  lo  navigation  ia  very  great. 

il.  Height  thoulil  be  nita»>tnd  lo  total  pari  of  thttuan. — The  pieaent  law  ref|nlnatbat 
tueasureiiieuta  be  made  to  the  ''boilom  chord  of  tbo  bridge."  Aa  moat  biidgeasn 
now  built  nitb  tbeir  mad- way  bearers  snapeuded  below  the  bottom  chord,  the  wori- 
ingsbuulil  1h-  tbatiged  aa  in<licated,  in  order  that  the  full  height  contemplated  bftke 
law  may  bo  preserved. 

3.  Bttl-pien  for  ifmir  irJkrM  opea. — Bridges  with  draws  ahonld  be  reqatrad  tobiTe 
protection  or  rest-plera  above  the  pivot -piera,  and  the  apace  iMtweeu  these  two  shoill 
be  filled  wiib  erib-nriirk  or  with  float,  so  that  boats  may  enter  the  draw  with  aab^. 
n  made  at  every  bridge  ovtT  I  ill!  L'lppei 
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Lbe  cane  at  the  Beaver  Bridge,  aiid  the  Board  of  Engineers,  rather  than  wholly  oon- 
demn  the  bridge,  recommeDded  that  the  water-way  be  increased,  and  that  a  guiding 
dike  be  built  aoove  the  left-hand  channel  pier.  The  bridf^e  company  accepted  this 
■olntion  of  the  problem,  and  built  the  bridge  with  the  increased  water-way,  but 
fBitkoui  the  gutdiHg  dike,  which  latter  tbey  have  practically  refused  to  construct. 

Tbe  Secretary  of  War  referred  the  cioestion  to  the  Judge- Advocate-General,  and  the 
latter  gave  the  opinion  that  the  Secretary  had  no  power  to  compel  the  bridge  com- 
pany to  build  this  dike.  The  whole  matter  was  then  referred  to  Congress,  but  no 
aeUon  has  thus  far  been  taken  in  regard  to  it.  L^<)n<^te  Ex.  Doc.  28,  Forty-si xth  Con- 
fTMBy  second  session,  and  Report  ot  Chief  of  Engineers,  1880,  page  1849.  ]  I  consi<ler 
It  very  important  that  the  powers  of  the  Secretary  oi  War  in  such  matters  should  be 
dearly  dehned,  although,  iu  case  the  channel-spans  of  bridges  should  be  increased  to 
800  feet,  it  is  not  likely  tnat  a  similar  controversy  will  again  occur. 

AMENDATORY  ACT  PROPOSED. 

To  facilitate  the  consideration  of  this  important  matter  I  have  taken  the  liberty  of 
preparing  the  accompanying  supplementary  act,  which  will,  in  my  judgment,  fully 
Beet  the  necessities  of  navigation  on  the  Ohio  River,  without  imposing  uuucccssary 
hardens  upon  land  transportion  across  that  river. 
Bespectnilly  submitted. 

William  E.  Merrill, 

Mqjor  of  Engineen» 
Brig.  Gen.  H.  O.  Wriout, 

Chitf  of  EmgiHeers,  U,  S.  A. 


LETTER  FROM  ATTORNEY  OP  THE  COVINGTON  AND  CINCINNATI  ELE- 
VATED RAILWAY,  TRANSFER  AND  BRIDGE  COMPANY. 

Washington,  D.  C,  March  9, 1887. 

Dear, Sir:  Referring  to  your  deciKion  that  the  bridge  to  be  erected 
across  the  Ohio  Biver  betweeu  Oovington  and  Oincinuati,  under  the  act 
of  Congress  approved  May  20, 1880,  should  have  a  height  of  43  feet 
aboTe  high-water  mark,  and  should  liave  a  central  span  of  550  feet,  we 
respectfully  submit  herewith,  in  duplicate,  the  plans  for  such  bridge  iu 
conformity  with  such  decision;  and  requesting  your  formal  approval 
thereof,  we  remain, 

Yours,  very  resi>ectfully, 
Covington  and  Cincinnati  Elevated  Railway, 

Transfer  and  Bridge  Company, 

By  Charles  H.  Tweed, 

Attorney, 
Hon.  William  O.  Endicott, 

Secretary  of  War. 

[First  indorseineiit.] 

War  Department,  March  10, 1887. 

Respectfully  referred  to  the  Acting  Judge- Advocate-General  to  pre- 
pare the  proper  formal  license  in  this  case. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Cleric. 

[Second  indorBcmont.] 

War  Department, 
Judge- Advocate-General's  Office, 

Washington,  D.  C,  March  11,  1887. 

Respectfully  returned  to  the  Secretary  of  War,  with  papers  prepared 

as  directed. 

G.  Nouman  Leiber, 

Acting  Judge- Advocate- OefieraL 
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[Third  Ind 


™t.] 


War  Depabtmbnt,  March  19, 1887. 
Re8])ectfnU,v  refurred  to  the  Chief  of  Eiigiueers  to  file  tfae  accompa- 
iiyiiifT  (lii|ilicate  c■^\^y  of  the  ap[>rove(l  plans  in  his  office.  The  original 
hiiH  this  ihiy  beeo  sent  to  the  odtlress  of  Mr.  Oiiaries  H.  Tweed,  attor-  . 
ney  for  the  Ooviiigtoii  and  Cmcinuati  Klevatcd  liailway,  TnuiHfer  aiid 
Bridj^t!  Oornpiiny,  MIIIh  Building,  New  York  City. 
By  order  of  the  Secretary  of  Wnr. 

John  Tweedale, 

Chief  Clerk. 


eeport  of  board  ov  evgineers  on  papers  op  states  i8lafd 
rapid  transit  company,  suumittinq  plans  and  location  ixih 
bridge  across  arthur  kill,  states  island  sound. 

Office  of  Board  of  Knginebrs  foe  Fortipicatiosb 

AND  FOR  ItlVEK  AND  QaRBOR  IHPBOTEMENTS, 
AVtr  I'ork,  September  2, 1886._ 
The  Boanl  of  Eii{!;ineerH  lias  the  honor  to  ackuowle<)ge'thp>  receipt  of 
the  papers  cent  by  T.  M.  King,  vieepresideiitnud  niauaginf;  director  of 
the  Sliiten  Inland  Rapid  Transit  Company,  on  July  12,  1886,  to  the  Sec- 
retary of  War,  Hiibmittting  location  aud  plan  for  n  bridge  apross  tbe 
Arthur  Kill,  with  an  indorsement  from  the  Secretary  of  War  requir- 
ing areport  thereon. 

On  July  26,  188G,  the  Secn'tnry  of  War,  by  .in  indorsement  on  this 
letter,  dii-ectetl  the  Board  as  follows  : 

Thi>  luattrr  Ih  Io  be  coii.iidureil  la  It  the  Secrel.ir)-  of  War  had  full  power  to  elump 
pIuiiB  or  HiitMtitiito  olbcrH. 

This  iudoRsement,  therefore,  requires  from  the  Board  a  report  as  to 
what  is  aproporand  admiasihie  bridge  across  this  wa(«r  way. 

The  Board  inspected  the  Arthur  Kill,  e.vauiined  the  Uaritan  Bridge, 
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as 400,000  toii8(8eeChief  of  Engineers'Report,  1884,  page  75G),  the  aggre- 
gate of  the  items  will  be  5,418,473  tons,  and  when  the  scattered  nianu- 
factnres  and  indnatries  not  included  in  the  al)ove  large  aiuounts  are 
addeil  the  tons  of  freight  to  pass  the  site  of  the  proposed  bridge  will 
approach  5,750,000  or  6,000,000  tons  annually.    These  are  actual  tons 
of  freight,  and  are  not  the  mere  tonnage  of  vessels  carrying  it,  irre- 
spective of  whether  the  vessel  is  loaded  or  enjpty.     It  exceeds  the  ton- 
nage of  foreign  commerce  cleared  from  New  York  for  1885. 

The  tonnage  passing  through  4)etroit  River  in  1884  (Report  of  Chief 
of  Engineers,  1885,  page  2109)  was  10,645,271  tons.  This  registered 
tonnage  should  be  reduced  25  or  50  per  cent,  to  give  actual  freight. 

The  total  tonnage  of  l>oats  and  vessels  passing  over  the  Falls  of  the 
Ohio  at  Louisville,  Kv.,  in  the  fiscal  year  1884-'85  was  256,015  tons; 
throagh  csiiial,  1,217,231  tons;  total,  1,473,246  tons.  (Report  Chief  of 
Engineers,  1885,  pages  1800,  1810.) 

The  freight  received  an<l  shipped  at  Saint  Louis  in  the  year  1884-^85 
to  and  from  ]>oints  on  the  Upper  Mississippi  was  281,355  tons.  (Chief 
of  Engineers'  lte|)orr,  1^85,  page  1665.) 

It  is  thus  seen  that  so  far  as  tonnage  is  concerned  this  is  one  of  -the 
great  water-ways  of  this  country,  and  indeed  of  the  world. 

Of  the  vast  amount  of  freight  annually  passing  through  Arthur  Kill 
prolmbly  nine-tenths  is  in  tows.  These  tows  contain  a  varying  number 
ofboiits,  barges,  lighters,  or  other  vessels,  sometimes  reaching  seventy, 
according  to  Mr.  Chase's  affidavit. 

The  large  tows  are  usually  made  up  with  five  vessels  abreast  and  are 
about  eight  vessels  long.  The  dimensions  of  such  a  solid  tow  are  100 
lu  125  feet  in  width  by  about  800  feet  long,  carrying  6,000  or  7,000  tons 
of  freight.  When  to  the  length  of  the  tow  proper  is  abided  the  length 
of  the  towing  line  and  of  the  tug,  a  total  length  of  about  1,500  feet  re- 
sqUs.  Under  the  plan  submitte^l  by  the  Staten  Island  Rapid  'iransit 
Company,  such  masses  of  vessels,  100  feet  wide  and  800  feet  long,  and 
towed  in  the  way  described,  are  to  pass  through  a  clear  opening  between 
liiers  about  200  feet  wide.  The  experience  at  the  draw  at  the  month  of 
the  Han  tan  River,  through  which  but  about  one-third  as  iiiucli  freight 
losses  as  through  the  Arthur  Kill,  an<l  which  has  207  feet  draw-open 
iuj,'s,  is  the  best  guide  in  jinlging  whether  such  a  bridge^  acro.ss  the 
Arthur Kdl  will  be  an  obstruction  to  navi«;ation.  It  appears  from  evi- 
•lence  given  to  the  Board  that  the  tows  wliieh  eonie  down  the  Haritan 
Kiver  are  but  about  one  third  the  size  of  those  which  are  taken  through 
the  Arthur  Kill;  that  these  small  tows  anchor  if  necessary  and  wait 
for  slackwater  to  safely  pass  through  the  Karitan  Kiver  draw.  In  spite 
of  ])recautions,  it  seems  from  the  allidavit  of  Mr.  Chase  that  this  draw 
is  a  serious  obstruction  to  navigation,  and  has  caused  considerable  losses 
from  delays  and  collisions.  In  one  of  the  hitter  twenty-one  boats  were 
injured  and  1,000  tons  of  freight  were  sunk. 

The  tows  to  go  north  through  the  Arthur  Kill  are  made  up  at  Perth 
Aoiboy  or  South  Amboy,  and  start  at  the  beginning  of  lloo<l  tide  so  as 
to  reach  New  York  on  that  tide.  They  pass  the  proi)osed  site  of  the 
bridge  while  the  tide  is  running  Hood  and  when  any  collision  wouhl  pro- 
duce great  damage.  The  tows  are  much  larger  than  those  passing 
through  the  Raritan  draw,  and  it  is  inipractic.ible  for  these  large  tows 
to  anchor  as  the  smaller  one  do  at  the  liaritan  draw.  Ihnce,  in  the 
opinion  of  the  Board,  if  a  bridge  were  constructed  as  proposed  with  a 
pier  in  the  middle  of  the  Kill  it  would  necessitate  a  large  reduction  in 
the  size  of  tows  and  the  consequent  incie;ise  in  the  cost  of  transportation. 
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The  wiiter-way  ia  at  present  a  most  important;  one,  and  will  beof  i 
greater  iiiipr.rtiince  in  the  future.  Tberemoralof  aoatanil  obstrac' 
HO  seiioiis  .ts  a  pier  in  the  middle  of  the  stream  woald  be  urgently 
rightly  demauded  even  at  great  eost.  Theobstraction  is  not  there  n 
and  it  should  not  be  placed  there  to  the  injury  of  navigation,  iu  oi 
to  save  a  few  hundred  thouisand  dollars  to  the  railroad  company. 

The  bridge  proposed  by  the  Stateu  Island  Kapid  Transit  Compao 
located  about  2,9l.)U  feet  below  the  mouth  of  the  Elizabeth  Biver,  wl 
the  Arthur  Kill  iaabout  760 feet  wide.  •  Starting  from  tbeStaten  lal 
side  the  intervals  l)etween  the  axes  of  its  piers  are,  in  order,  150  t 
2D0  feet,  250  feet,  15U  feet;  the  large  spans  being  draw-epans,  gi\ 
between  the  pier-lenders  clear  openinga  of  200  feet.  The  height  of 
lowest  part  of  the  superbtructiou  is  34  feet  8  inches  above  mean 
water. 

The  main  and  sufiQeient  objection  to  this  plan  is  that  it  places  a 
Bonry  pier  in  the  middle  of  a  water-way  that  is  none  too  wide  now, 
that  it  will  require,  after  its  construction,  towing  to  be  done  iu  smi 
tow8  at  greater  expense. 

The  following  table,  compiled  from  data  furnished  by  the  raih 
company,  will  give  an  idea  of  the  heights  of  smoke-stacks  at  pret 
passing  through  the  Arthar  Kill : 

The  heights  marked  (*)  are  measured;  the  others  were  approsima 
determined  as  th&  vessels  passed.  The  observations  extended  from 
gust  7  to  21, 18S6,  and  covered  about  12  hours  daily.  Only  steam 
sets  whose  names  were  reported  are  included  in,  this  table;  many  of 
passed.  It  appears  that  of  these  4L1  passages  57  per  ceut.  woidd  ] 
under  a  clear  headway  of  35  feet,  71  per  ceut.  under  40  feet,  aud  81 
cent,  under  50  feet. 
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Tbe  following  information  as  to  heiehta  of  masts  of  sail  and  tow 
burgee  is  received  from  Mr.  Harrison.  Those  passing  fh)m  Philadelphia 
to  New  York  hy  the  Delaware  and  Raritao  Gaaal  average  about  91  feet; 
those  of  tbe  Bee  Line  Transportation  Company  average  about  60  feet 
Fartber  details  are  contained  in  hia  appended  letter. 

A  bridge  across  the  Arthur  Kill  which  shall  not  interfere  seriously 
*ilh  navigation  must  give  a  clear  wAter-way  in  the  channel  of  tbe 
stream  as  wide  as  jtracticable,  in  order  to  permit  the  passage  of  large 
lows  safely  and  freely.  Where  such  tows  are  liable  to  strike  the  piers, 
suitable  guides  and  fenders  should  be  snpplied.  ll  should  be  high 
eiioogh  above  the  water-surface  to  allow  the  great  mass  of  the  commerce 
'0  gi)  under  this  wide  span  without  inconvenience.  For  masted  vessels 
itt<lioHl(l  have  a  draw. 

Tlip  Boiinl  ilierefoie  recommends  to  the  Secretary  of  War  a  bridge  at 
I'll'  Bite  proposed  by  the  Stateu  Island  liajiid  Transit  Company,  the 
rhaDnel'face  of  whose  east  pier  shall  be  on  the  Stateii  Island  bulkhead 
ornhore  lint-  (these  coinciding  at  the  site)  and  whose  channel-span  shall 
give  a  clear  opening  of  iHO  feet,  whose  span  next  west  shall  be  a  draw- 
span  giving  V2o  feet  clear  opening;  the  lowest  parta  of  these  spans  be- 
ing 6<>  feet  above  mean  high  water.  The  foundations  of  the  piers  should 
be  so  arranged  as  to  admit  future  deepening  of  the  Kill  to  20  feet. 
Such  a  bridge  will  be  an  obstruction  and  an  inconvenience,  but  will  not 
in  Boy  serions  degree  increase  the  cost  of  transportation.  It  involves 
Bome  increases  of  cost  to  the  railroad  company,  but  no  more  than  it 
ibould  bear,  rather  than  infringe  on  the  pre  existing  rights  of  naviga- 
tion. 

In  the  opinion  of  the  Board,  no  plana  for  a  bridge  with  a  pier  in  or 
Hear  the  middle  of  the  channel  should  be  approved. 

Bockwheat  Island  has  been  proposed  as  a  site  for  the  bridge.  The 
objections  to  it  are  that  on  one  aide  of  the  island  the  channel  has  but  C 
feet  of  water,  and  on  the  other  the  eharmel  ia  narrower  than  at  the  site 
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proposed  by  tLe  Staten  Island  Rapid  TraDSit  CompRuf,  so  tliat  the 
draw-bridge  would  be  inipraoticable. 
He»iM'Ctl'ully  submitted. 

J.  C.  DUAKE, 
CoX,  ofEngineera,  and  Bvt.  Brig.  Gen. 

Benrt  L.  Abbot, 
Lt.  Co!,  of  Engineers,  Bet.  Brig,  Gen. 

C.  B.   COHSTOCK. 

Lt.  Col.  ofBngineera,  Bvt.  Brig.  Gen, 

D.  O.  Houston, 

Lt.  Col.  of  Engineers,  Bvt  ColoneL 
Walter  McFaelamd, 

Lt.  Col.  o/Engineen. 
The  linim]  desires  to  append  to  its  report  the  following  docamentA 
receivi'd  itt  the  meeting  or  otherwise,  of  which  the  first  six  should  h» 
printod : 

*  I.  A  111(^11  II  mill  lit  I  in  on  Artlxir  Kill  Briilj^e,  mibmitted  b;  J.  H.  Coven,  general  conn- 
Nl  of  Raltiuion^  uiiil  UliJo  Railroail. 

*  H.  A(H<liivitH  of  D.iniel  C.  Chase  ami  others  iu  Ibe  interenr  of  narlj^tlon. 

*  3.  Alwlrnct  of  obBen'af  ions  nnon  tbc  pnasage  of  vesnels  IbroiiKb  Artliar  Kill,  AQ' 
KUBt  7  to  Aii(;iiHt  31.  It^,  li,r  CliarleH  Ackeiilieil,  chief •■ngitiMr,  Stateo  Inland Bailrotd. 

.       '4.  8:atemrnt  aflecring  the  forc<;oiiifc,  by  John  McO.  Sterrilt. 
*■    "5.  LeltirofE.  W.  Harrison,  of  AngUHt  11,  18S6. 

*  6.  AHlclavit  of  John  P  Aroolil  as  to  nanib«r  or  Tessela  passing  site  of  ptopoatd 
bridguiluring  about  nix  iluysin  Jnly  Hnd  Angnet,  ISSH. 

"7.  Snivey  at  Biiukwheat  Ltlaud  by  Lient«'n&nt  Derby. 

•fl.  MuitofuorlhiTD  portinu  of  Arthur  Kill,  liWC.  by  E.  W.  IJarriron. 

*  0.  Map  stioning  coiirao  of  vctiselH  in  Arthnr  Kill,  b;  L'barlM  Achenlieil. 

[InilnrMinrDl  on  Uh  fongolng  kttw.) 

Office  Ohief  of  Bttoineebs, 
U.  S.  Aemy, 
October  5, 1880. 
Ilespectfidlf  submitted  io  th«  Secretary  of  War,  with  accouipanyiog' 
jtapcrs  lien:tii  designated  as  a j>|>emled,  together  with  nrevioiis  papers 
in  this  ciisv.    Tlie  IJoanl  of  Kngiueers,  in  eoniplianco  with  instructions 
from  tlioWiir  Department  of  Jiilvtiti.  1880,  ioi>orlsasto  nli;it  wf.iild  bu 
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^tire  modificafcioQ  of  the  plan  for  the  proposed  bridge  submitted  for 
approval  by  the  Staten  Island  Bapid  Transit  Railroad  Compauy,  Jaly 
12,1886,  throQgh  Thomas  M.  Eang,  vice-president  and  managing  director, 
it  is  remmmeoded  that  said  plan  be  not  approved. 

John  G.  Parke, 

Colonel  of  Englneei'8^ 
Bvt,  Maj.  Oen.y  V.  8.  A.j 

In  charge  of  Office. 

IKDORSEJCENTSUPON  WRAPPER  INCLOSING,  FROM  J.  F.  EMMONS,  PRESI- 
DENT, MARCH  14,  1887,  TRACINGS  OF  PLAN  AND  LOCATION  OF  PRO- 
POSED BRIDGE;  EVIDENCE  OF  INCORPORATION  OF  THE  STATEN 
ISLAND  RAPID  TRANSIT  RAILROAD  COMPANY,  AND  A<5CEPTANCE  OF 
THE  CONDITIONS  IMPOSED  BY  THE  ACT  OF  CONGRESS  AUTHORIZ- 
ING THE  CONSTRUCTION  OF  THE  BRIDGE. 

[First  indonement.] 

Office  Chief  of  Engineers,  TJ.  S.  Army, 

March  19, 1887. 

Bespectfully  returned  to  the  Secretary  of  War  through  the  Acting 
Jndge-Advocate  General,  U.  S.  Army. 

Tiie  accompanying  drawings,  showing  plan  and  location  of  the  bridge 
proi)08ed  to  be  erected  by  the  llapid  Transit  Railroad  Company  under 
the])rovi8ions  of  '^An  act  to  authorize  the  construction  of  a  bridge  across 
the  Staten  Island  Sound,  known  as  Arthur  Kill,  and  to  establish  the 
^me  as  a  post  road,"  approved  June  IG,  1886,  are  believed  to  be  in  ac- 
<M>rdauce  with  the  requirements  of  the  act,  and  are  identical  with  those 
to  which  the  Secretary  has  given  a  conditional  approval. 

The  papers  submitted  by  the  president  of  the  railroad  company  seem 
to  meet  the  requirements  of  the  rule  of  the  Secretary  of  War  dated  July 
31, 1886.  and  if  this  be  the  ca^e  there  would  appear  to  be  no  objection 
to  the  i)jans  being  finally  approved. 

J.  C.  DUANE, 

Brig,  Qen.y  Chief  of  Engineers. 

[SecoDcl  indorsimicDt.] 

War  Department, 
Judge-Advocate  General's  Office, 

Washington,  D.  0.,  May  23,  1887. 

Respectfully  transmitted  to  the  Secretary  of  War. 
The  evidence  required  by  the  rule  of  the  War  Department  being  com- 
plete, and  the  drawings  showing  plan  and  location  of  the  bridge  being, 
in  the  opinion  of  the  Chief  of  Engineers,  in  accordance  with  the  re- 
<)Qirements  of  the  act  of  June  16,  1886,  the  necessary  papers  have  been 
drawn  up,  and  are  submitted  herewith. 

G.  Norman  Lieber, 
Acting  Judge- Advocate  General. 

[Third  indor^emont] 

War  Department,  March  29,  1887. 

Respectfully  returned  to  the  Chief  of  Engineers,  to  file  in  his  office, 
the  within-retained  copy  of  instrument,  the  original  having  been  trans- 
mitted to  Mr.  A.  B.  Boardman  by  War  Department  letter  of  the  26th 
Justant. 
By  order  of  the  Secretary  of  War. 

Sam'l  Hodokins. 
Acting  Chi^  Oler1(« 
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Saint  Loris,  Mo.,  December  31, 1886. 

Gekebal:  TLe  Board  of  Eii^ueers  conreiied  by  Special  Order  Xo. 
195,  npiidfjiiartors  Cor|>8  of  Ku^iiieers,  I>i>ceinberl6,lS86,  baathehoiior 
tosnbmil  the  foUowiug  reiwrt  u|>ou  tlie  que»tioa  of  the  character  of  the 
bridge  to  be  eonstraetetl  at  Saiut  Loais,  3fo. 

The  Board  met  on  December  I'S,  and  after  readiiig  the  docomeots 
received  from  the  Departmeut  ntid  examining  the  rpcords  of  the  Engi- 
neer Office  ut  Saiut  Louir  relating  to  the  subject,  called  a  pablio  meeting 
for  10  a.  Di.  oil  December  29.  This  meeting  was  continoed,  with  ad- 
joui'umeuts,  until  2  p.  m.  of  December  30,  and  was  well  attended.  Ser- 
eral  geutlemeu  interested  for  and  against  a  low  bridge  freely  expressed 
their  views,  which  are  briefly  euteied  in  the  minutes  of  proceedings 
a])|>en<led,  marked  A. 

The  deiiire  for  a  new  bri<1ge  at  Saint  Louis  a|>i>eared  to  be  iiuaiiimons 
among  all  classes  represenleil,  but  a  diversity  of  opiuiou  esiated  as  to 
its  piojKT  chai-aeter.  The  promoters  of  the  biils  now  before.  Cougress 
authorizing  n  new  bridge  claimed  that  the  grantees,  beiag  geDtlemen 
of  the  highest  itersoual  character,  seU>cte<l  by  the  Merchants'  Exchange 
of  Saint  Ix)uis,  and  above  all  suspicion  of  nnworthy  motives,  should  be 
allowed  by  Congress  the  privilege  of  deciding  the  question  whether  the 
bxidge  Hbuuld  be  high  or  low.  Their  op[)onent8,  while  freely  admitting 
the  high  character  of  the  grantees,  claimeil  that  Congress  shonld  not 
■lelegaCe  its  own  prerogatives  and  establish  a  precedent  which  niigbt 
be  followed  in  the  case  of  other  cities  lower  on  the  river,  to  the  great 
detriment  of  Suiut  Louis.  The  interests  of  the  free  navigaHon  of  the 
Mississippi  should  be  jealously  guardetl  by  Congress  itself,  and  should 
not  be  delegated  to  individuals  liable  to  be  bltnrfed  by  local  considera- 
tions. 

L-  iustiucliou.s  of  ihe  Board  reiiuiifil  it    lo  reiiorl  th-linitely  Clitt 
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(3)  It  was  claimed  that  thc^  cost  of  operating  a  low  bridge  woald  be 
B88  than  that  of  a  high  bridge,  on  account  of  the  avoidance  of  high 
grades  and  of  loug  approaches. 

(4)  It  was  claimed  that  by  the  aid  of  a  sheer  boom  a  draw  would  be 
I  less  obstruction  to  navigation  than  a  wide  span. 

m 

ARGUMENTS  FAVORING  A  HIGH  BRIDGE. 

The  importance  of  a  free,  unobstructed  navigation  of  the  Lower  Mis- 
sissippi Kiver  is  immense.  It  has  been  recognized  by  Congress  by 
large  annual  appropriations.  It  alone  affords  protection  against  ex- 
tortionate charges  for  transportation  by  corporations.  A  slight  differ- 
encein  cost'of  construction  in  the  interest  of  a  single  locality  shouhl 
have  no  weight  when  considering  a  question  of  this  national  importance. 
A  low  bridge  at  Saint  Louis  would  not  only  be  detrimental  to  the  com- 
merce of  the  whole  valley,  but  would  also  be  a  heavy  burden  upon  im- 
portant local  interests  of  Saint  Louis,  especially  the  lumber  and  ice 
trades. 

This  broad  view  of  the  subject  has  always  been  advocated  by  the  Mer- 
chants' Exchange  of  Saint  Louis,  until  the  new  bridge  project  came 
under  discussion,  and  is  still  held  by  prominent  members.  For  example^ 
the  committee  on  river  improvements,  while  unanimously  favoring  the 
coustmctiou  of  a  new  bridge,  placed  itself  very  recently,  by  a  vote  of 
seven  out  of  ten  members,  strongly  in  opposition  to  a  low  bridge. 

A  low  bridge  at  the  site  proposed  for  the  new  structure  is  objection- 
able for  various  reasons. 

(1)  The  channel  is  constantly  shifting,  and  a  draw  properly  placed 
BOW  might  be  entirely  out  of  place  in  a  few  months,  making  the  bridge 
impassable.  Uncertain  and  costly  works  of  channel  regulation  are 
therefore  inseparable  from  a  low  bridge. 

(2)  The  current  below  the  mouth  of  the  Missouri  is  about  twice  as 
strong  as  at  the  existing  draw-bridges  on  the  river  above,  and  there- 
fore surh  a  bridge  at  Saint  Lo^iis  would  be  a  far  greater  obstruction 
than  any  now  existing. 

(3)  The  drift  rnnuing  out  of  the  Missouri  and  past.  Saint  Louis  at 
every  rise  would  render  it  impossible,  without  great  danger  to  life  and 
property,  for  a  boat  to  control  its  tow  by  backing;  but  this  is  the  only 
hiUe  lijiHie  of  passing  a  diaw  fn  a  strong  current.  There  being  no  drift 
on  till*  Up|)er  Mississi])pi.  this  difticultv  does  not  alt'oct  existing  draw- 
bri^lges  above  the  month  of  the  Missouri. 

(4)  The  frequ<Mit  passaj^e  of  trains  over  a  low  bridge  would  cause 
delays  intolerable,  both  to  railroad  and  river  interests,  while  a  high 
bridge  would  le^ve  each  free  from  interruption.  This  point  is  elabora- 
ted from  data  furnished  by  Ircneral  William  Taussig,  general  manager  of 
the  Saint  Louis  Bridge  and  Tunnel  Kailroad,  appended,  marked  G. 

(5)  The  narrow  width  of  the  largest  draw-spans  (200  feet)  is  not  suffi- 
cient to  permit  the  passage  of  ordinary  rafts  and  tows  now  reaching 
Saint  Louis.  There  are  no  places  forlanding  and  breaking  up  below  the 
month  of  the  Missouri;  hence,  if  a  low  bridge  is  built,  the  loss  of  time 
in  making  double  trips,  and  consequently  the  increased  expense  in 
freight,  will  be  great  and  will  fall  upon  interests  other  than  the  bridge. 

(♦5)  The  location  chosen  for  the  bridge  would  compel  the  removal  of 
the  present  lumber  yards  at  great  expense  to  the  owners,  who  claim 
that  favorable  locations  above  do  not  oxist. 

(7)  The  cost  of  constructing  a  high  bridge  is  not  necessarily  much  in 
excess  of  that  of  a  low  bridge.    Colonel  Flad,  president  of  the  Society 
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of  Civil  Eugiaeers  ami  presidetitof  the  Board  of  PQUUelmprovementt 
«l'  Suiiit  Louis,  preMcnlfd  uppruxiinnte  estimateB,  id  whiok  he  plaoed 
tliix  cKc-eHs  oI'voHl  at  10  [>ercent.  He  ia  exceptionally  familiar  with  the 
locality  from  liis  coiiuectiuu  with  the  constrnction  of  the  Eada  biid|[e^ 
4iiid  he-  tegurdu  it  essential  to  go  down  toaolidroclcforpierfoaudation, 
whk'h  would  coiiii>el  Ion;;  ttpaus  for  both  t.Y|>e8of  bridge.  The  addi- 
tiouHl  eoKt  of  higher  piere  would  not  be  great,  and  the  same  may  be 
wiid  of  tliu  invreaseil  leiiglh  of  approaches  and  of  tlie  conoeetion  with 
the  Uiiiou  ]Je]>ot.  Adding  the  cost  of  coutiniioua  draw  service  and 
pi-obubkt  channel  regulation  for  a  low  bridge,  and  the  testimony  befoK 
the  Board  umde  it  n  matter  of  doubt  which  would  be  in  the  end  the 
more  eeononiieal,  a  high  bridge  or  a  low  bridge ;  the  diffeienoe  in  aoy 
event  would  not  be  gieal. 

CONCLUSIONS. 

Ju  view  of  all  the  data  at  our  command,  iuolading  the  testimony 
taken  before  us,  Ktir\'e.vK  and  maps  of  the  river,  and  the  observationa 
taken  of  its  current,  velucit.v,  diw^harge,  setlimeot,  natnre  of  bed  and 
baobs,  and  from  our  own  i>er8i>nal  knowledge  ami  exi>erience  of  the 
I'ircr  itKelf  nod  its  comment',  the  Boar<l  has  arrived  at  the  following 
I'oiiclusions : 

(1)  That  while  the  present  bridge  acroKs  the  Mississippi  River  has 
not  yet  l>eeu  crowded  to  Us  full  eapncity.  good  reasons  are  shown  for 
the  building  of  a  new  bridge  above  the  Kite  of  the  present  one. 

(2)  Full  estimates  and  »  deliuite  location  for  the  bridge  were  not 
in-esenti'il,  and  its  promoters  stateil  that  its  character  would  largely 
<U'pend  upon  tbPHe  estimates.  The  Hoard  believes  that  an  exact  or 
e^■en  fairly  approximate  coat  of  a  new  bridge,  whether  high  or  low,  can 
not  be  de.termine<l  withoat  careful  surveys,  yet  their  relative  cost  cati  be 
i<|iproximuteIy  estimated.  From  evidence  before  it,  the  Boai'd  is  de- 
<;ide(lly  of  the  opiuiiin  that  the  increased  cost,  if  any,  of  a  high  bridge 
«ver  that  of  a  low  biidge,  inclndiug  erection  and  operatiou,  has  not 
been  shown  to  be  sogreatnstowarrant  the  e^inclusion  that  alow  bridge 
is  more  desirable  than  a  higli  bridge,  even  I'li  ttie  giouiid  of  oust  iiVu 
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(6)  The  Board  desires  to  emphasize  the  diftereuce  of  the  Mississippi 

Biver  above  and  below  the  month  of  the  Missouri  Kiver.    Above,  it  is  a 

qoiet  river^  comparatively  free  from  sediment  ami  drift ;  the  oscillatiou 

between  high  and  low  water  does  not  exceed  aboat  22  feet.    Although 

low  bridges  on  such  a  stream  are  obstructions  to  navigation,  they  are 

Mt  intolerably  so.    Below  the  mouth  of  the  Missouri  all  this  is  changed. 

The  rise  and  fall  increases  to  42  feet  at  Saint  Louis  and  over  50  feet  at 

Oateo ;  the  carrent  doubles  in  velocity,  as  shown  in  the  table  in  our  first 

daj'B  proceedings :  the  volume  of  sediment  is  vastly  increased ;  drill 

lln^aently  runs;  tue  bed  is  constantly  shifting.    In  a  word,  the  river 

entirely  changes  its  character,  and  low  bridges  must  be  regarded  as  an 

intolerable  nuisance  to  navigation  interests. 

The  Ohio  Biver,  which  in  its  lower  course  resembles  the  Lower  Mis- 
•isBippi,  is  protected  by  a  general  bridge  law  forbidding  the  construc- 
tion of  low  bridges,  and,  in  the  judgment  of  the  Board,  such  a  law, 
properly  adapted  to  suit  the  requirements  of  the  Mississippi  below  the 
month  of  the  Missouri  Biver,  would  be  useful  legislation,  in  view  of  the 
increasing  demand  for  bridges  on  the  Lower  Mississippi. 

Heney  L.  Abbot, 

Colonel  of  Engineers^ 
Bvt.  Brig.  Oen.j  U.  8.  A. 
A.  Mackenzie, 

Major  of  Engineers. 
A.  M.  Miller, 
Major  J  Corps  of  Engineers, 

E.  H.  BUFFNER, 

Captain  of  Engineers. 
Brig.  Gen.  J.  G.  Duane, 

Chief  of  EngineerSj  U.  8.  A. 


PROCEEDINGS  OF   BOARD. 


Saint  Louis,  Mo.,  December  28,  1886. 

ProceediDgs  of  a  Board  of  EDgioeers  couvoucd  by  virtue  of  x)aragraph  3,  S]>ecial  Orders 
195,  Headquarters  Corps  of  Eugineers,  dated  Wash ingtou,  D.C.,  December  16, 1883. 


Special  Orders 
No.  195. 


Headquarters  Corps  of  Engineers, 

United  States  Army, 
fVafihingiony  D.  C'.,  December  16,  1886. 

lExtract.] 


(3)  By  direotiou  of  the  Secretary  of  War  a  Board  ol  Officers  of  the  Corys  of  Engi- 
neers,  consisting  of  Col.  Heury  L.* Abbot,  Maj.  Alexander  Mackenzie,  Maj.  Alexander 
M.  Miller,  Capt.  Ernest  H.  Ruffncr,  will  assemble  at  Saint  Louis,  Mo.,  upon  the  call 
of  the  senior  member,  at  the  earliest  practicable  day  consistent  with  the  other  duties 
of  the  members,  to  investigate  and  report  ui)on  the  cliaractcr  of  the  bridge  to  be  con- 
■troctcd  across  the  Mississippi  River  at  that  place. 

The  junior  member  of  the  Board  will  act  as  recorder. 

Upon  the  completion  of  the  duties  assigned  them  Colonel  Abbot,  Major  Mackenzie, 
tod  Captain  Kufluer  will  return  to  their  proper  stations. 

Such  joomcys  as  may  be  required  to  properly  carry  out  the  duties  assigned  the 
B<wrd  are  necessary  for  the  public  service. 


By  command  of  Brigadier-General  Duane. 


8872  ENG  87 166 


John  M.  Wilson, 

Lieut  Col.  of  Engineers, 

Colonel,  U,  S,  A. 
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all  tbe  membern:  Col.  H.  L.  ^         .       .  _  .       .  ,       , 

of  Engineers ;  Maj.  A.  H.  Miller,  Corpa  of  Engtoeera;  C»pt.  E.  H.  Bnfitaer,  Corpi  of  - 

The  president  sabmitted  the  letter  of  iualrnatiooa  to  the  Bokid  by  the  Chief  of  En- 
giucets,  dateil  Dcconiber  Iti,  leS6,  appended,  marked  A. 

The  reconluT  then  proceeded  to  read  aeTiatim  tbepaperaaoeompanjingthe  letterof 
instroctionit  and  numbered  ajs  thoreiu,  and  alao  paper  BabaeqnentI;  traneraitted  to  the 
Biiard  hj  letter  from  tbe  Chief  of  Eagineera,  dated  December  17,  ItiSO. 

The  Board  dnringthereadingof  those  paperaordored  that  tliefoUanioginfimRBtiaD 
be  prepared  for  its  consideration : 

(Ij  Velocity  of  tbe  ourrent  of  the  Miaaissippt  below  the  month  of  the  Uiaaonri. 

(3)  The  shifting  nature  of  the  ohamiel. 

(3)  Volume  and  velocity  of  the  Mistriaaipplbelowthemoathof  thalCiaaonii  aaeom- 
pared  with  same  data  atravo  it. 

<4)  Ih  the  channel  between  tliemouthofthoHiMOUriSlvaraad  the  "EadaBridge" 
stable  iu  pnaition,  and  if  so,  between  what  points? 


the  Board  be  held  on  tbe  39ih  December,  at  10  Ol 

The  Board  then,  at  1.30  p.  m.,  took  a  recesa  till  2.30  p.  m. 

'2.'Mp.  M.— Board  met  pnrsnant  to  adJonmmeiiL  Present,  all  the  memhera.  Tbe 
recorder  reported  that  ohservatione  of  the  Miseiaaippi  Elver  Commieaion  in  1881  at 
Saint  Louie  ehowed  tbe  following  velocities  and  gange  leadlnga. 


Date. 

1     Vdority 

(CDbla    rSrt 
pciMOOod). 

SHliHrt 

ISM. 

^,11       IS 

30.111                &« 

Theao  data  tiive  ._ 
irariod  of  observation. 

Tbe  same  auihority  ijivea  for  the 
Kiver  and  above  the  Mi  '  "' 


of  velocity,  gauge,  and  anioont  of  Mdimant  during  tba 
liar  data  at  Grafton,  HI.,  bolow  Uio  Illhiaia 


« 
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L15  •.  m.  ft  pnblio  MHian  of  the  Board  wm  opened,  as  provided  for  in  the  aoe- 
IheSdfeh. 

president  explained  the  objeot  of  the  meeting,  inyitinff  fall  STstematio  details 
points  both  verbal  and  written.  The  supporters  of  the  low  bndge  were  invited 
•  address  the  Board.  The  mayor  of  the  oity  of  Saint  Lonis,  Mr.  Francis,  ex- 
aill  facilities  and  oonrtesies  of  the  mnnicipal  government  to  the  Board  in  their 
gation.  Mr.  Francis  then,  as  an  advocate  for  the  low  bridge,  fnrther  addressed 
anl,  askinff  that  the  opponents  of  the  low  bridse  be  invited  to  present  their 
Bt.  Mr.  Clark,  on  the  iNirt  of  the  low  bridge,  s&ted  that  the  general  location 
bridge  would  be  somewhere  between  North  Market  street  and  the  reservoir,  a 
ie  ofabont  If  miles^  or 9  miles. 

rrancis  explained  the  character  of  the  organization  and  aims  of  the  merchants' 
ige  of  the  city,  and  of  the  transportation  committee  of  that  exchange.  The 
I  plan  and  cnaraoter  of  the  bridge  proposed  was  then  explained  also,  and  the 
01  the  bridge  bills  now  before  the  fioard  for  consideration.  Mr.  F^ncis  gave 
al  and  commercial  reasons  for  building  the  bridge  and  a  general  location  for 
dge  between  the  Chain  of  Rocks  and  the  Eads*  Bridge.  jDisolaimed  any  in- 
i  of  iiHuring  the  navigation  interest.  A  bridge  is  necessary  and  demanded  by 
)restO>nt  it  is  ez^Mjy  stated  that  the  qnestion  of  a  high  and  low  bridge  has 
;  been  decided  upon.  Commercial  reasons  for  the  bridge  are  elaborately  rated, 
general  interests  of  the  city  demand  a  bridge,  at  the  expense  of  one  or  more 
ts,  then  it  is  best  that  those  interests  should  suffer  for  the  interests  of  others. 
IS  why  a  low  bridge  might  be  built  are  given,  and  the  lumber  interests  in  par- 
are  touched  upon,  and  liow  they  might  be  benefited  or  protected, 
president  explained  reasons  for  complete  investigation  and  without  delay, 
chapman,  on  the  part  of  the  opposition,  suggested  that  the  discussion  be  limited 
questions  of  tiie  location  of  the  proposed  bridge,  and  whether  it  should  be  a 
r  low  bridge,  and  gave  reasons  there&r.    ^ 

Prancis  gave  reasons  why  an  exact  location  of  the  bridge  should  not  as  yet  be 
further  than  the  general  location  already  given.  The  question  of  the  high  and 
idge  e^onld  be  left  to  the  option  of  the  company,  subject  to  the  terms  of  the 
id  to  the  War  DeparUnent. 

president  explained  that  a  vital  point  was  the  qnestion  of  the  low  bridge  or 
ridge. 

i^hapman  stated  that  if  the  bridge  company  would  confine  their  demands  to  a 
ridge  opposition  would  cease. 

Prancis  repeated  that  the  question  should  be  left  o^en,  especially  since  a  low 
has  recently  been  authorized  at  Alton,  HI.  The  option  of  a  high  or  low  bridge 
be  left  to  the  company,  and  especi  ally  since  the  speaker  thought  that  a  low  bridge 
it  Louis  would  not  be  more  an  obstruction  than  a  low  bridge  at  Alton. 
Chapman,  Mr.  Francis,  and  others  entered  into  ageneral  discussion,  during  which 
ADcis  stated  that  no  exact  estimates  for  a  bridge,  either  high  or  low,  are  the  prop- 
yet  of  the  bridge  company.  Mr.  Chapman,  on  the  part  of  the  opposition,  opened 
t  side.  Ho  states  thiU;  the  promoters  of  the  bridge  propose  the  bridge  for  mturo 
d  to  railroads,  and  that  in  the  future  such  bridge  will  probably  be  operated  by 
Iroads,  while  navigation  interests  will  constantly  sofier  from  it.  A  low  bridge 
I  an  obBtruction  oigreat  and  serious  importance—at  times  actually  impassible, 
ions  are  entirely  different  here  from  those  above.  The  Missouri  River  alters  the 
ons  entirely.  The  speaker  operates  many  tow-boats  with  rafts,  and  he  notes  and 
18  the  great  difficulties  in  passing  a  low  bridge  at  Saint  Louis,  and  especially  calls 
on  to  the  vast  drift  coming  from  the  Missouri,  and  the  damage  possibly  done 
om.  Calls  attention  to  the  fact  that  the  assertion  that  a  low  bndge  is  either 
TobiniliooT  in  operating  has  not  been  substantiated  and  cannot  be  proved.  De- 
trains from  the  opening  the  draws  when  needed  alone  will  make  a  low  bridge 
!xpcn8ive  than  a  high  bridge.  The  lumber  interests  of  the  city,  involving 
^000  feet,  board  measure,  annually,  and  5,900  men,  will  suffer  immenselv  and 
lot  move  if  they  wished  to  do  so ;  and  a  move  would  be  extremely  expensive  at 
tt— expense  that  should  not  be  forced  upon  one  interest  by  alow  bridge.  Tet 
1  water  tow-boat  with  raft  could  nob  dare  to  go  through  a  draw  bridge,  espo- 
Brirh  drift  in  the  river ;  hence  a  low  bridge  would  be  a  direct  and  tremendous 
on  the  lumber  interests,  which  would  not  oppose  a  high  bridge, 
r'rancis  rose  and  disclaimed  on  the  part  of  the  promoters  of  the  bridge  any  per- 
»r  private  gain  from  the  scheme.  While  personally  in  favor  of  a  high  bridge, 
vor  of  retaining  the  option  of  making  either  a  high  or  a  low  bridge.  Gave  an 
it  and  description  of  the  proposed  trustees  and  incorporators  of  the  bridge. 
Einse  arose.  He  states  that  he  is  not  necessarily  opposed  to  a  bridge ;  that 
%  bridge  is  ot  course  an  obstruction,  he  yet  recosuizes  that  a  bridge  must  be 
st  possible  in  the  nature  of  an  obstruction.  Calls  attention  to  the  severe  ve- 
in the  river  below  the  Missouri,  and  thinks  it  twice  as  great  as  above  there, 
g  cbann^,  sediment,  all  very  difficult,  and  different  from  that  above  the  Mis- 
Is  engaged  in  ice  business  on  the  Illinois  and  elsewhere. 
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Mr.  Stout  ciillB  mtt«ation  to  tlu  chknteUr  of  the  river,  mtc 
tures  bdluir  Itie  MiHSoDri  dowo  as  fkr  sb  Ucmphii;  qnotta  toi 
)-  bodies  to  a  Ion  bridge ;  filrs  written  pkpera  maiked  C 


tliat  drift  dues  uot  ruu  aa  much  sb  it  naed  to,  and  Ibat  the  eaneot  on  tbe  Uppw 

itiitiiil>pi  is  i>erha]>s  1  mile  nn  lionr  less  than  on  tbe  riret  below  the  UiHonn. 

are  always  brnkun  to  go  through  the  draw-bridgce  on  the  npper  rire^  and  aan  do  m 
here.  Tlie  additional  curreut  is  reall.v  the  only  qaestlon  iaTolvM;  tbe  Alftiw 
L-hanuel  cuii  be  controlled  and  kept  in  one  direction,  and  liaa  been  letalDed  new  and 
above  thu  city.  Keitr  thu  iviiter  works  the  channel  can  be  held,  and  tbe  enmnt  fa- 
not  Trry  givut.  Commerce  ia  not  aerionsl;  interfered  with  bj  tbe  npper  rirer  draw- 
bridges.   Tbo  Eaila  llridKe  is  the  Tirtnal  head  of  navigation,  not  the  HiHonrC  Blnr. 

Mr.  Stuut  stated  that  the  pas»enf[er  boata  went  np  and  down  1,700  timea  laat  jwr, 
that  rafts  are  eaitits-  liaudled  at  faigli  water,  and  rannnen  prefer  haodlin;  tbeirnfb 
at  that  tJiuc, 

Mr.  Ilainivuter  statvd  that  a  question  of  expense  is  the  tmeqneatlon  of  high  or  low 
bridgp,  anil  that  this  will  be  governed  bj  the  mooey  available  and  the  cost  of  opera- 
tion ;  thHrvfore  the  company  must  have  the  option  of  Mlection,  and  are  not  wllliB| 
to  be  GouHncil  tu  a  high  bridge ;  yet  they  will  baild  a  high  brldjm  if  that  slioQld  m 
inoat  ecoauinical.    These  plans  and  estimates  will  not,  nor  can  Uwy,  be  made  natil 

ing  a  bridge.    Thioka  the  proririona  of  tbe  bill  ■» 

if  the  public ;  that  the  promoten  of  tbe  bridge  repre- 
Bviii.  luD  [run  interests  of  tho  city. 

Tbe  pre  sitti^ut  ttivn  read  tbe  order  constituting  the  Board  and  tbe  letter  of  initiM- 
tioQs  to  Ibo  li'iunl. 

Mr.  Raiuwntcr  wanted  the  Board  to  visit  the  locality  and  inapeot  tbe  ■! 

Mr.  FranciMagaiabrouRtitnp  the  commercial  qne(itiona,andcalledatteot , 

topograpbical  featuTca.  The  Mill  Creek  Valley  isfdll  of  rallroada,  and  tberetaeeandy 
room  f<iT  more  ■  ntirtli  anil  west  are  tbe  Darks ;  to  the  north  aloneean new  roadaeoneiD, 
and  a  low  grade  thuuonboth  sides  of  toe  river  is  especially  a  qneltfoa  of  impottaDW. 
Bnt  th«  nt'w  localioiimnst,  of  course,  have  a  fi«e  connection  with  the  HiUueekTsl- 
>y.  llioonly  possible  way  to  do  this  is  to  go  down  the  levee,  andat  a  low  grade,  nev 
tho  river.  All  oftbesearo  reasons  for  a  low  bridge,  and  not  a  high  bridge.  Down  Con- 
niercial  alley,  and  down  Second  street,  and  down  Main  ia  anot^ier  paaiible  (ante  to  a 
low  bridge  tVora  Mill  Creek  Valley. 

A  general  discussion  arose  between  several  gentlen. 

imporlauco,  involved  in  tbe  qnestion  ofahigh  or  low  bridge,  andof  thea 
intnrest  involved. 

The  Board  decided  not  to  visit  the  localities  referred  to,  aa  anSeient  axaot  Infbtma- 
tiun  B8  to  locality  andgrude  had  not  been  famiabed. 

At  1.15  p.  m.  the  Board  adjourned  till  2.30  p.  m. 

'2.30j>.  »).— The  Board  met,  pursuant  to  adjourumeni ;  preaeut.all  tbe  membon. 

Further  expression  of  opinion  was  iuvited.     Mr.  Chapman  asked  an  iiiiiiiMliiii  tt 

*'■""'"''  '         ■  u  tbe  cnrrent  and  drift  of  the 


I 
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drift  would  be  enough  to  Berionsly  interfere  with  the  passage  of  n  draw-bridge.  The 
drift  gjenenilly  follows  the  channel.  Woald  rather,  three  to  one,  take  the  Lyle  through 
the  '^£acl8"  Saint  LoniB  Bridge  down-stream  with  a  tow  than  the  Louisiana  Bridge. 
SOO  feet  draw. 

Captain  Kims,  a  pilot  since  18G2  on  the  Upper  Mississippi,  but  not  coustautly  mnce 
the  last  eight  years:  Below  the  Missouri  River  a  draw-bridge  would  be  uiucli  uiore 
dangerous  than  a  similar  bridge  above  that  month,  he  thinks.    Gave  reasous  for  thiuk- 
iag  Blesers  Point  a  bad  place  for  a  bridge.     All  the  draw-bridges  on  the  upper  river 
an  great  obstructions,  each  one  necessitating  a  double  trip,  or  split  of  the  raft,  en- 
t^Ung  a  delay  of  two,  three,  or  more  hours  at  each.    Below  the  Missouri  there  is  no 
place  to  land  a  tow  at  high-water  and  eflfect  this  change,  the  banks  being  under  water. 
A  draw-brid^  at  the  upper  part  of  the  city  of  Saint  Louis  would  bo  hardly  passable ; 
and  when  drift  comes  and  catches  a  boat  backing  to  Hank  in,  it  would  bo  apt  to  dis- 
able the  boat  entirely.    The  largent  tow  carried  by  any  of  his  boats  was  about '^700.- 
OODfeet,  board  measure,  or  700  feet  lone  and  ^35  wide  in  all,  including  the  boat ;   14 
strings.    He  can  not  handle  that  much  now  below  the  Missouri  at  high  water,  but 
takes  one-half  at  a  time,  and  in  low  water  more.  Hay  8,  9,  or  10  stringH,  below  Alton 
ftkwgh.    Once  the  stage  of  water  was  so  high  that  be  could  not  briug  his  tow  below 
Alton  at  all,  on  account  of  the  drift,  but  ^i^enerally  he  is  able  to  briug  a  part  down. 
Balling  begins  about  the  middle  of  April,  then  about  two  to  three  months  of  high 
water. 

Daring  the  course  of  years,  say  fifteen  years  to  twenty  years,  the  rafting  time  from 
LakePekin  to  Saint  Louis  has  not  materially  changed,  because  rafters  are  more  apt  to 
ran  by  night  now  than  formerly  between  the  bridges.  Has  paid  as  high  as  8*2,400  dam- 
agfscaosed  at.bridges  through  accidents ;  once  as  high  as  $3,000.  Direct  collision  w  ith 
a  bridge  has  caused  him  $1,700  or  $1,800  at  Quiuey,  Had  two  accidents  on  ouo  trip. 
Never  na«l  a  year  go  by  when  he  did  not  lose  more  or  less  by  the  bridges,  probably  has 
averaged  somewhere  between  $600  to  $1,000  a  year.  If  all  bridges  on  the  Upper  Mis- 
nnnpi  were  high  bridges,  with  300-foot  spans,  there  would  probably  bo  no  loss  at  all, 
and  he  wonld  save  four  to  five  days  on  each  trip.  The  present  condition  of  aflfairs 
caoses  constant  loss  of  time  at  each  bridge,  and  when  the  wind  blows  sometimes  they 
are  obliged  to  lay  up  entirely  above  a  bridge.  In  IQSG  he  brought  twenty-three  rafts 
to  Saint  Louis,  of  which  iive  or  six  came  thn)ugh  without  being  divided  up  in  passing 
the  bridges. 

Captain  Hill,  of  the  Eagle  Packet  Company,  thinks  the  proposed  bridge  would  be 
a  terionsolnection,  but  that  a  high  bridge  would  not  be  objectionable  if  .500-foot  span, 
and  50  to  GO  feet  above  high  wat-er.  Gave  same  reasons  as  others,  and  in  ])articular 
that  when  the  wind  is  high  the  passage  of  a  draw  would  be  hazardous.  Wheu  wind 
it  high  the  boat  must  wait  above  the  bridge.  Drift  is  dangerous,  aud  would  be  al- 
wajH  troublesome  at  high  water.  Gives  reusoiis  for  thinking  that  a  draw-bridge  at 
Alton  would  be  much  easier  to  run  than  one  nt  Saint  Louis,  the  conditions  being  en- 
tirely different  at  the  two  places. 

Captain  Dodd,  a  pilot  on  the  river  for  about  twenty -eight  years,  working  every  seji- 
SAo,  thinks  there  is  not  much  to  add  to  what  has  been  said,  but  that,  in  his  opinion, 
a  low  bridge  would  be  detrimental.  With  a  tow  coming  from  Alton  it  would  be  dan- 
gerous to  pass  the  bridge  at  any  time,  and  with  drift  it  might  bo  lata).  Abridge 
where  proposed  would  be  a  direct  expenso  to  the  IikiiIkt  yards  below  it,  and  some- 
times ral'ts  themselves  could  not  be  lan<led  at  aJ.  Av<*ragc  time  running  a  raft  from 
Rred's  Lauding  to  Saint  I^onis  is  about  tin  days :  ([uii-kcst  eight  days,  in  Juno;  some- 
times as  much  a>*lifteeu  days  in  low  wat^'r.  From  two  and  one-half  to  three  days  lost 
on  each  trip  by  delays  at  the  bridges,  and  h«^  has  ln*en  known  to  lay  more  than  two 
ihjB  at  one  bridge  waiting  for  the  wind  to  go  <lo\vn.  if  bridges  were  all  high  nmch 
time  wnnld  be  saved.  lk.dow  Missouri  conditions  are  dilferent;  very  br  ".  to  land  if 
necessity  arofH\ 

His  boat,  the  Charlotte  lioeckcler^  has  not  more  than  a  half  a  dozen  equals  in  power  iu 
the  ninety  live  or  a  hundred  raft-boats  on  the  river.  lVrha])s  twenty  raft-boats  reach 
8aint  Louis.  Changes  in  tho  chaunel  below  the  month  of  the  Missouri  are  frequent 
and  excessive  aftnr  every  rise ;  would  bodiflicuU  to  keep  the  channol  through  tho 
draw  at  all  times.  Has  run  rafts  2^0  feet  wide  ;  one-half  would  be  140  feet.  Had  one 
break-up  on  the  Rock  Island  Bridge  and  lost  about  $l,r)0O  ;  another  this  fall  at  tho 
Kfoknk  Bridge,  aixynt  $1500.  Kan  fourteen  trips  this  year.  Has  areidents  from  other 
'^aiuos  besides  bridges,  but  thinks  that  losses  from  bridges  are  greater  in  the  average 
«han  from  other  causes ;  possibly  $(500  a  year  would  cover  all  lovsses,  of  which  8450  due 
to  bridges— light  estimate,  perhaps.  Channel  below  the  I  hain  of  Kocks  generally 
reamuably  stable,  though  sometimes  varied  ;  at  the  Chain  of  Rocks  it  constantly  varies. 

No  two  years  does  the  channel  run  exactly  the  same  place:  below  tho  water-works 
iomewhat  more  stable.  June  best  month  for  business ;  May,  June,  and  July  best  three 
months.  Drift  even  this  year  when  there  was  no  high  water.  Have  had  difficulty  in 
landing  on  account  of  drift;  in  fact,  have  been  obliged  to  get  another  boat  to  help 
land  a  tow. 

About  three  years  out  of  flye  tho  ohannel  will  be  near  the  Missouri  shore  below  the 
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ChaiD  of  Bocks.     The  most  changeable  place  JsibRast  otlbeCkata  a 
low.  Tatting  in  every  pomtiou. 
At  5.IU  p.  m.  tbe  Beard  adjnaineil  nntil  10  a.  m.  to-mpnow,  December  90. 


DrermbA'W,  lU  a.  a. —The  Uuarit  met  pDrsnaot  to  a^jtnnimeiit ;  jirnwint.  ■!!  Ilio 
memben.  ProceediDm  were  rend  aail  approved,  and  at  10.30  a-m.  pnblicMMiaBwaa 
opened.    Col.  HeDr.T  Flad,  wtio  had  been  specially  invited 'bj- tbe  Boaid  togire  Us 


opiniOD  aatn  ihe  rvlatife  cost  of  high  aoil  loir  bridges,  aaid: 

At  the  n-atcr  ton-er  and  at  tbe  rngine  boose  rock  naa  reached  at  80  feet  below  di- 
rectrix. All  the  niera  noulrl  lie  ILO  Ceet  or  more  beluw  directrix ;  out  sbutnient  nMd 
not  go  to  the  rock,  bnt  tbe  piers  mast  go  to  the  rock  in  all  caee^  wuh  being  execM- 
ivc.  Long  apaaa  at  deep  rcwk  foniiilatii>na  are  cheaper  tban  abcwt  spwie;  ebesp  inm 
hai  made  long  spans  advisable.  Not  le^  tban  60  feet  foondatron  to  bed-rork  esn  be 
hoped  fur.  Difference  in  i.'oat  bettfeen  btgb  and  low  bridge  depending  on  diSoeaee 
of  maM)DrT.  ilifierenee  of  grade,  iiuil  difference  of  spans.  Coat  of  approBcbM  wonU 
be  perbajw  ^liO.OCO  more  on  nest  side  fur  a  hjgb  bridge:  dike  on  tbe  eaat  and  sbnt- 
mcDt  tbe  same  for  both  brid;;es.  on  east  side  high  bridge  perbape  9100,000  more. 
Draw  pier  would  be  very  eipensive. 

High  bridge  wonid  perhaps  cost  li)  per  cent,  more  than  a  low  bridge,  UBliig  miimi 
pieis  and  spans:  aOO  feet  spans,  also  one  with  two  730  feelaRhea — veir  sppnxlmata 
catimate. 

"Upon  tbe  whole.  1  nm  ileiiiledly  of  tl  3  opinion  that  the  highbridee  UntnehnMn 
desirable  on  everj  account."  Operating  eipensca  of  a  draw  woald  be  «  aeriona  loaa 
to  n  bridse,  much  more  than  to  operate  an  ascending  gnide  on  a  high  cantHera' 
briOge.  On  a  double- truck  high  bridge,  ihiee  spans  or  ^X)  feet  each,  an  estimate  of 
$1,^,000  wasoiade  by  an  engineer  of  high  standing — name  reaerrcd.  Colonel  Flad*! 
own  estimates  were,  fur  tbe  low  bridge,  S1,>!00,000,  and  for  a  high  bridget  f9,[mO0O— 
tms«  bridges.  One  osii mate  was  for  two  spans,  each  762  feetapana,av,C^iiao,000^1n 
Inntp  sani.  Iron  and  everything  olhc  estimated  with  highflgtires.  EDginesrs  Tary  is 
opinion,  some  ihiiikinglhat  there  wnnld  be  little  difference  in  coat  between  hlghaad 
low  bridge,  and  others  lliiuk  as  niiicU  as  W  per  cent,  difference  might  exiat.  OoIaDel 
Find's  plans  propose  a  bridcc  where  tbe  loner  chord  gireM  the  entire  width  between 
the  piem  as  frcv-wav.  and  tlins  much  better  for  navigation  than  tbe  Eada  bridge. 

The  processes  ofsinking  the  foandations  are  mnch  improved  of  late  yean,  and  pjen 
cati  bb  tuiH'h  nion>  cheaply  built  uoivlhan  berecofore.  Land  damage*  will  not  bo  great 
fbt  cither  hide  of  tbi-  river,  and  on  Ihe  eatt  side  can  not  be  diSerent  for  a  high  bridge 
or  a  low  bridge.  On  the  Suint  Louis  sido  ptobabtj  S'.iO.OOO  will  cover  the  diflciotwe. 
There  will  be  no  practical  diftervnce  between  connecting  a  high  bridge  or  a  lowbt^ge 
with  the  Mill  Creek  Valley.  Additional  railway  of  perhaps  1.000  feet  more  will  be 
needed  for  it  high  bridge ;  not  more.  A  high  bridge  would  easily  reach  tbe  Wabaah 
tracks.  Culunel  Flad  was  thus  far  qnestioned  by  the  Board  ;  after  thia,  qneationa 
were  asked  by  others. 

Uitfcrrntv  iH'twwn  high  and  low  bridge  is  to  bo  JO  feet.  Low  bridge  to  be  10  fe«t 
and  high  bridge  M  feet  above  directrix.  Approaches  to  be  1  to  100,  or  52.S  ftet  per 
mile,     Tbo  buoks  ore  low  on  both  sides  of  tbi-  river  nbert-  tlu'  pr.>[i.i-i-rl  bridyc  is  to 
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Mr.  John  T.  Davis  said  a  new  bridge  was  necessary,  mid  that  mast  bo  the  cheapest 
ponible  bridge. 

Mr.  John  R.  Holmes  agreed  with  remarks  of  the  precudiii<;  speakers ;  thinks  a  low 
Vridgv  will  not  be  an  obstmction  to  navigation,  both  from  his  observation  and  from 
eoDTeiaation  with  river  men :  gave  his  reasons  for  supporting  a  low  bridge. 

Ex-Governor  E.  O.  Stanara,  as  a  business  man  and  not  as  an  incorporator  of  the 
bridge,  ^ve  expression  to  the  views  of  the  busincs-i  men  of  the  city.  Ho  avowed 
Us  opinion  that  the  river  interests  of  the  country  would  not  suffer  at  his.  hands  or 
from  the  incorporators  of  the  bridge.  He  gave  financial  and  coinmcrcioj  reasons  for 
tile  eoostrootion  of  a  new  brid^  at  Saint  Louis  as  a  uecojisity  for  the  business  of  the 
Mamanitv.  While  he  recognized  that  river  interests  naturally  oppose  all  bridges, 
ndtbat  such  feeling  is  nataral  and  ri^ht,  yet  ho  knew  most  positively  that  forty- 
vine  out  of  fifty  men  in  the  city  of  Saint  Louis  are  in  favor  of  a  low  brid<;e  rather 
dun  no  bridge,  and  that  if  a  high  bridge  will  cost  too  much  and  a  low  bridge  can  be 
Imilt  so  that  charues  over  it  can  be  so  low  as  to  permit  a  reasonable  competition  with 
tbe  Eads  Bridge,  then  the  low  bridge  should  be  built. 

The  gentleman  then  gave  his  reasons,  as  a  business  man,  not  as  an  engineer,  why  he 
Aooght  low  bridge  at  Saint  Loais  should  not  cost  more  here  than  on  the  upper  river ; 
that  DnsinesB  and  railroad  men  on  that  river  always  selected  low  bridges  because  they 
were  most  economical  and  advantageous.  He  nroceedcd  to  ex  plain  the  charact^ir  of  t  he 
ineorporatoniof  the  bridge^  and  that  their  high  standing  is  guarantee  enough  that  the 
qnestion  of  hieh  andlow  bridge  can  be  best  left  to  them ;  who  can  chooso  from  the  various 
pKansand  ostrmates  snbmitted  to  them  the  plan  that  will  seem  most  advantageous  to 
their  means  and  aims.  Gave  his  reasons  for  believing  that  the  incorporators  would 
do  ill  that  men  conld  do  consistent  with  the  welfare  of  the  community. 

BIr.  Haarstick  stated  that  parties  are  not  opposed  to  the  building  of  a  high  bridge; 
dMt  he,  as  a  director  of  the  Merchants'  Exchange,  and  as  a  supporter  of  the  proposed 
plan,  and  having  voted  for  everything,  is  yet  himself  opposecl  to  that  feature  of  the 
bill  allowing  an  option  for  the  selection  of  a  high  or  a  low  bridge.  As  chairman  of 
tbs  committee  of  the  same  exchange  on  the  improvement  of  tbe  Mississippi,  he  then 
rend  redolntions  of  that  committee,  and  submitted  them  to  the  Hoard  (appended 
msiked  D) ;  gave  reasons  of  the  committee  for  taking  this  action.  He  then  empha- 
nuA  the  expression  of  opinion  that  all  were  in  favor  of  a  bridge ;  but  that  there  is  a 
decided  difference  of  opinion  in  the  exchange  as  to  the  desirability  of  a  low  bridge ; 
ud  that  many  prefer  a  high  bridge.  Explained  relation  of  this  commit  tee  to  the  board 
of  directors,  which  boanl  itself  voted  down  the  resolutious  themselves.  The  resolu- 
tions Ahow  the  opinion  of  a  minority  of  the  exchange.  Mr.  Haarstick  reprcsont^s  the 
barge-line  business  on  the  lower  river,  and  therel'oro  is  opposed  to  the  iutrodnction  of 
idditional  obstructions  to  the  river,  in  the  shape  of  low  bridges.  They  fear  that  a 
low  bridge  at  Saint  Louis  will  be  a  bad  precedent  in  the  future  for  localities  on  the 
lower  river.  Described  the  decline  in  the  river  tratlic  at  Saint  Ijouis,  and  assigned 
tlie  cause  in  lar^e  measure  to  the  bridges  on  these  rivers. 

While  the  action  of  the  Saint  Louis  Merchants'  Exchange  in  asking  the  General 
Gorernment  for  money  to  improve  the  rivers  has  been  a  iiart  of  their  past  history, 
this  is  not  consistent  with  their  action  in  furthering  the  project  of  introducing  a 

Ct  obstacle  in  the  shape  of  alow  bridge.  The  dilierenco  between  high  and  low 
0e,  whatever  this  might  be,  should  bo  met  fi'om  a  policy  of  true  consideration 
for  toe  general  welfare  ;  and  that  this  diiforence  of  cost  alone  should  not  prevent  the 
building  of  the  high  bridge.  Commerce  on  the  river  below  Saint  Louis  will  probably 
increase  with  the  next  five  years.  A  high  bridge  should  be  one  built  with  a  straight 
chord,  50  feet  above  high  water.  The  Eads  bridge  he  does  not  consider  a  high  bridge  ; 
it  is  unsafe,  and  the  large  boats  of  their  line  are  not  sent  above  the  bridge  because  it 
it  dangerous.  To  go  through  a  200- foot  draw  he  would  l\e  obliged  to  break  his  tow, 
bot  the  .Eads  Bridge  itself  is  so  dangerous  that  they  would  nt>t  uudertako  to  go  through 
it. 

Captain  Scnddor  of  the  Anchor  Line  packet  runniug  below  Saint  Louis,  said  :  The 
Elds  Bridge  is  a  total  obstruction  to  his  boats,  and  no  one  of  their  boat  s  over  go  through 
tbe  Eads  Bridge.  He  thinks  no  bridge  should  ever  be  built  without  a  draw  on  oiie 
lide.  Disasters  at  bridges  raise  the  rates  of  insurance,  making  an  aggregate  steady 
cbirge  against  boats.     Has  had  no  practical  experienre  with  draw-bridj^ea  himself. 

Mr.  S.  W.  Cobb  submitted  an  extract  from  a  letter  written  by  Mr.  E.  L.  Corthell, 
giriDg  an  estimate  of  the  cost  of  a  proposed  low  bridge,  marked  (E), 

Mr.  Simmons  thinks  that  the  most  pressing  need  that  Saint  Louis  has  is  a  bridge 
with  reasonable  tolls,  both  on  account  of  rates  and  time.     Explains  methods  of  rail- 
road rates,  and  how  they  are  used  against  Saint  Louis;  gives  details  and  examples  of 
ills  business.     Busineas  demands  a  bridge  as  near  a  free  bridge  as  is  possible. 

Mr.  Chapman  argaes  and  comn>ents  on  the  remarks  already  made,  refers  to  the  argu- 
■mtsof  all  natures,  and  desires  to  return  and  conline  the  <liscussion  and  investigation 
to  the  troe  qnestion  of  high  bridge  and  low  bridge.  Made  an  argument  in  favor  of  a 
bieh  bridge. 

Mr.  Cnmmings,  a  member  of  the  city  conncilf  statf^a  that  the  council  bad  paaae^  a 
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reaolQtiunMkiDeCoiii:rcss  to  ndd  into  the  propiMed  briiWea  ratqttf  toll  tobeelkAmd 
on  the  new  briilgo;  stat«a  that  the  bill  shoala  be  Bpceino  on  that  poinL  Ii  Mtiafied 
that  a  lotr  briilgit,  particularly  vhei«  propuaed,  wonld  benTecf  great  obrtmotimi,  and 
ill  especiHl  would  be  licstriiutive  to  [he  lumber  iDtereata.  A  faish  bridge  U  Mpecially 
desirable. 

Mr.  Hu»p,  of  Unite,  Loomis  &,  Co..  is  a  lai^e  shipper,  from  2,000  to  3,000  eui  a  Tear, 
and  therefore  can  speak  fmm  experience  na  to  railmada,  yet  ia  positive  ttut  ■  high 
bridge  h  inlinilolj-  pivfcrablu  lu  a  low  bridge.     Was  a  tow-boat  pilot  Mid  captain  ia 


involviii)^  a  total  luas  of  boat  and  ton,  tbirleen  lives,  and  a  span  of  the  bridge.  De- 
scribed dilTurcnce  between  rivare  of  tlio  West ;  explained  methoda  of  towing  on  the 
Illinois;  also  described  biH  boutii  and  bawcs,  ditUoolttes  of  cotnii^thiaDghtDeEada 
llildge;  tbinks  a  low  bridge  belonr  the  Missouri  would  be  a  fatal  blow  to  theeoB- 
merce  eoming  down  tbo  river,  aud  tlint  most  of  that  commerce  coming  in  the  ah^ia 
of  tow-boats,  rafts,  and  barges,  would  sulfer  especiall.v. 

The  shifting  cbaunel  alone  would  be  an  iosuperablo  objection  betow  the  Ulnoeri; 
describes  how  tbe  cbamiel  shifis  even  directly  io  front  of  tbe  city.    Nodraw-mmaan 
be  located,  there  being  no  Htraigbt  shore.     Thinks  hbe  vrhole  question  altomnier  to  ~ 
amall  on  the  part  of  the  bridge  mcu  to  propose  to  put  in  alowbridfce  wh«n,R>ranu 
>  ■   '<  'up.    EiplalDB  all  thedifflonltiee  ^  win., 

, ,  ..  _     .  n  through  tlie  draw-bridge,  and  theriAato 

life  and  property  always  run  by  tow-boats  at  tho  bridges,  for  these  oonaideraUoDa 
of  life  aud  property  an  additional  cost  should  bo  pnt  into  the  bridge  and  make  it(a& 
for  tho  rivci  interest.  His  lurgo  experience  in  both  riTer  and  railroad  extended  orer 
aperiodof  mauy  years.  A  low  bridge  here  wonld  practically  m in  the  riTsr  buineeia 
and  probably  run  all  tow-boats  out  of  the  river.  Trouble  of  manMinE  tows  due  to 
load.  Add  expenses  of  oach  trip,  double  tripping,  two  days' time.  At  times  hie  boata 
have  taken  uu-stream  lifteeu  barges  at  or~~ 
..  Johnston,  secretary  bt.  Loilii 


Mr.  F.  L.  Johnston,  secretary  bt.  Louis  and  St.  Paul  Packet  Company:  We  ptN 
through  all  the  bridges  up  as  far  as  Saint  Paul.  At  every  one  of  the  bridges  on  tbe 
upper  river  oxcepting  five  we  liave  lost  one  or  more  or  damaged  one  or  more  boats 
or  barges.  Accidents  of  every  possible  kind  have  happened,  and  we  have  tried  every 
possibb  way  of  avoiding  these  accidents.  For  packets  withont  barves,  tbe  aafest  way 
to  come  down,  head  on  with  good  steers^  way.  I  think  jt  would  be  doably  danger- 
ous to  mn  a  draw  of  200  feet  below  the  Missouri  than  above. 

Mr.  Schnleuberg,  of  tho  lumber  Uno  of  Scholenberg  &  Baeokefer.  i«  in  iavor  of  bnitd- 
ing  a  low  bridge  on  account  of  the  difference  of  oxpenso  of  bnlldmg  and  operating  a 
low  bridge,  the  length  of  the  approaches,  aud  the  difference  of  level.  Wonld  rather 
have  the  uridge  below  bis  landing  tbnn  above. 

Sir.  Francis  osplaincd  as  to  raimtads  to  cone  into  tbe  oity. 

Mr.  W.  H.  JoncN,  interested  to  railronds  coming  into  tbe  city,  thinks  that  low  grades 
--    ---     ■"'  "0  tiie  ojRiratiou  of  railroad.     Is  intorusted  as  1o  locatiou  of  the  bridge, 
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A. 

lettkr  of  instructions  to  board  of  engineers. 

Office  of  tub  Ciuef  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  16,  1886. 

8n:  The  incloeed  commnDioation  to  the  Secretary  of  War  from  the  Hon.  S.  J.  R* 
VeMillftD,  chairman  Committee  on  Commerce  of  tbe  Senate  of  the  United  StateH,  and 
aoeompanying  papers,  in  relation  to  low  bridge  at  Saint  Louis,  are  transmitted  for 
tke  information  oi  the  Board  of  Engineers,  constitnted  by  paragraph  2,  Special  Orders 
la.  19&y  Headquarters  Corps  of  Engineers,  dated  December  ,16,  lcj8G,  of  wbich  you 
ns  the  presiding  oflScer. 

The  importance  of  the  subject  and  the  great  interest  manifested  by  commercial  and 
ither  bodies  in  regard  to  it,  renders  it  necessary  that  the  Board  ^ive  tbe  matter  thorough 
isTSstigation  andconsideration,  and  submit  a  full  and  exhaustive  report,  accompanied 
bjsnoh  evidence  as  may  be  deemed  advisable,  tending  to  fortify  and  elucidate  the 
i^ions  it  may  be  called  upon  to  submit. 

The  Board  is  authorized  to  hold  open  sessions,  if  desired,  and  to  call  npou  the  officers 
of  tbe  Corps  of  Engineers  stationed  in  Saint  Louis  for  such  aid  and  iuformatinn  as  they 
nnr  be  able  to  afford. 

The  expenses  of  the  Board  will  be  defrayed  by  Maj.  A.M.  Miller,  Corps  of  Engi- 
leen,  from  tbe  appropriation  for  improving  the  Mississippi  River  I'roni  the  mouth  of  the 
nUnois  to  the  month  of  the  Ohio  River. 
By  command  of  Brigadier-General  Duane. 
Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 
Colonel  of  Engineers, 
Bvt,  Maj,  Gtm,,  U,  S,  A, 
CoL  Henry  L.  Abbot, 

Corps  of  Engineers, 


C. 

PAPERS  PRESENTED  BY  MR.   STOUT  IN  OPPOSITION  To  A   LOW  nRII>GE. 

I,— Utter  of  Mr.  D.  A.  McDouald. 

McDonald  Bros.,  Lumber  and  Tow  Boats, 

La  Crosse,  Wis. 

My  Dear  Judge:  Iseothatyoutakea  very  lively  interest  in  the  legitimate  iniprove- 
■eotsof  tbe  Mississippi  River,  and  that  you  are  very  active  in  your  opposition  to  the 
coortraction  of  a  low  bridge  at  Saint  Louis.  I  mav  be  too  lateiu  dropping  you  this 
letter. 

Yoa  are  aware  that  for  a  gp*cat  many  vcars  I  was  actively  engaged  in  navigating 
the  river  to  Saint  Louis,  and  conseqiieutly  have  a  knowledge  of  the  character  of  the 
river  and  its  banks  ana  islands.  The  shores  and  islands  are  of  recent  alluvial  de- 
posit, and  the  ever-shifting  sands  of  the  river  are  not  much  more  tickle  than  are  its 
noeertain  banks  and  islands.  Our  pilots,  who  are  constantly  running  from  here  to 
Saint  Louis,  dare  not  go  below  the  mouth  of  the  Missouri  in  low  water  until  they 
ktre  learned  from  some  one  who  has  junt  been  over  that  part  of  the  river  what 
cbiDgGS  hod  taken  place  since  their  last  trip,  or  else  engage  the  services  of  a  pilot 
vho  USA  jnst  been  over  that  part  of  the  river. 

It  might  stagger  the  member  of  Congre^M  from  Saint  Louis  to  know  that  the  mouth 
of  tbe  Missouri  River  has  moved  at  least  4  miles  down-stream  in  the  last  dozen  years ; 
thit  it  is  not  a  great  many  years  since  an  Illinois  farm  occupied  the  place  of  the  pres- 
ent month  ;  that  Wilson's  Island,  on  which  there  was  a  farm,  peach  orchard,  eto.,  less 
tbinteu  years  ago,  iH  now  in  the  Gulf  of  Mexico.  (This  inland  was  about  11  miles 
•bove  the" present  bridge.)  For  a  short  diHtauce  in  front  of  Saint  Louis,  but  below 
tbe  proposed  site  for  new  bridge,  the  river  has  boon  narrowed  to  about  1,600  feet  by 
^tending  a  dam  from  the  head  of  Bloody  Inland  to  the  Illinois  shore,  and  the  river 
tbos  walled  in  between  the  natural  rocks  on  the  Saint  Louis  shore  and  the  artificial 
embankment  of  rocks  on  Bloody  Island  has  a  channel  swift,  deep,  and  regular.  But 
Mioon  as  it  is  released  from  this  bondage  and  permitted  to  resume  its  natural  width 
it  immediately  resumes  its  former  vagaries,  as  the  iuinien.se  sums  expended  in  the  im- 
mediate vicinity  of  Saint  Louis  attest.  Ple.'ise  paidon  me  for  suggeHtins  that  when 
tbe  privilege  is  granted  to  place  a  bridge  across  the  Mississippi  River  that  no  mer« 
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Sow,  tar  tb*^  reimont  atreuly  net  forth,  tbe  chatinel  in  that  part  of  the  river  can  not 
li«  maiutainiKl  at  anr  gifeo  )>u:ni.  knt  mut  be  pi:nnilted  to  go  aa  it  pleaaw  to  any 
(ij>i:iiiti|{  iti  tbe  briiljje. 

There r'm.  in  tbeinteren  ufnaTigation  and  toiecaretheaafetjraf  lifeandDrapeitr. 
ever]'  atian  in  the  propneeil  bridgp  abonld  be  a  dtsw-apau  of  aot  leat  than  3M)  fiwt,  or 
a  biyb  liriclife  abonld  be  itiiiatMl  npon. 
Yirun,  rery  truly, 

D.  A.  UcDoiiAU). 


Afidatil*  tJroiriNj $liifling  tiamid.— William  Eellf ,  pilot  iO  jwn;  H. L. Kelly, piM 
IN  yearn;  M.  K.  Chaptuan,  pilut  3U  Tean;  J.U.Gilbom.pibit  SByean;  HeDirXajAa, 
niBkler  ami  pilut  90  yeurs;  W.  C.  Bail,  miBtec  and  jnlot  30  ynra ;  Georn  G.  Kiilb, 
■niMter  and  jiilut  SOyears:  A.  Lemuur,  ma«ter  and  pilot^yeara;  E.  S.  Powell,  nae- 
l^r'JO  vearb;  W.R.Slcicamb,  master  and  niiot  30  years;  J.W.  Little,  pilot  36  yean; 
Samiiel  C.Gulicb,  pilot  36  yearH;  Henry  Doft,  pilot  SSycara;  Hetiry  H.Hick^maatw 
and  pilot 'A  ypars;  George  W.  Allen,  inaHter  and  pilol^  yean;  Esra.I  Chaoey ,  maetat 
and  pilot  IGyeara;  Robert  Uodds,  niBHtersad  pilot  17  yeart;  Joa-La  Barge,  pilot. 

HBSIJl.UTlOX   P&BSED  BV   XATIOXAI.  BOARD  OP  STEAM   XAViaATIOSI. 

Setohtd,  Tbatln  tUe  opiiiiotiof  tli«  Natioual  Board  of  Steam  KaTigation  tbenirill 
be  ateriouHdetritueDt  to  )bt  free  and  nafe  navigation  of  tbe  HiadaalppI  Biverlobsn 
a  bridge  or  briilgea  wiUi  a  draw,  iir  of  a  leu  elevation  than  SO  feet  aboTe  high-water 
mark  or  with  narrower  apamt  tlian  tbuM  of  the  Saint  Lobia  Bridge,  knowD  a*  Um 
£ada  bridge,  at  any  point  wiibiu  'iO  luileii  of  tbe  eity  of  Saint  Lonia,  Mo. 

Tbe  Board  alao  reeomuiendii  a  rit;id  adlierence  to  the  proviiionaof  the  law  relating 
to  the  Ohio  Kivcr,  with  ilie  application  of  said  law  to  other  navigable  rivers, 

RKB1)LUTH>S9   PASSED   BY   T1!H   LUflSVILLE  CIIAMBEIt  OF   COMMKRCR. 

Wbereea  a  bill  in  before  Cuogrega,  knun-n  as  Hunse  kill  6T4u,  for  the  conatmotion  uf 
alow  railway  liriilgo  ucrosf  thu  MiwiiiHii|i]ii  River  at  or  near  Saint  Loaia;  and 

Wbereaa  a  uridjje  constructed  in  acconlance  with  tlieproviaioDSofiiaid  bill  will  be 
a  icrloufi  oLmtruetion  to  navigation  and  injurious  to  the  trade  and  commeroe  of  aaid 
river:  Therefore, 

Btmleed,  That  we  earnestly  protent  a|;'>i»*t  the  erection  of  any  bridge  over  tbe 


•oli'^rf,  'i1iut 
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COMMOWICAHOW    OF   ICB.  WUXIAX  L.    HUSB,  PRESIDENT    HUSB  A  LOOMI8    ICR    AND 
TBA298PORTATION  COMPANY,  TO  TUB  EDITOR  OF    THfC  GLOBR-DEMOCRAV. 

Saint  Locis,  Afaif  15,  1866. 

Dkar  Sir:  Will  yoa  allow  me  to  give  to  the  public,  through  the  colamns  of  your 
pijper,  a  few  of  the  reaaona  why  I  have  so  strenuously  opposed  the  movement  to  ob- 
tain a  charter  for  a  low  bridge  below  the  month  of  the  Missouri,  and  to  bog  your 
mdcrs  to  carefully  consider  them  with  me,  and  then  decide  if  there  may  not  bo 
another  side  to  this  low-bridge  qneetion. 

We,  who  have  opposed  this  move  from  its  first  inception,  have  done  so  because  our 
material  interests  were  seriously  involved,  but  we  are  for  the  moment  on  the  unpopular 
side.  Why  are  we  called  obstructionists  f  Have  wo  not  repeatedly  said  that  wo  were 
not  opposed  to  a  properly  constructed  high  bridge,  that  will  conserve  both  the  river 
and  railroad  interests  without  delay  or  danger  to  either  f  From  experience  wo  are 
ftmly  convinced  that  a  low  bridge,  with  narrow  draw,  is  extremely  dangerous  to  all 
Wb  and  property  passing  through  down-stream,  more  especially  to  tow  and  rait 
boata.  with  a  narrow  draw,  or  opening  of  only  200  feet  (as  proposed  in  this  bridge), 
an  ordinary  tow  will  only  have  30  or  40  feet  of  space  on  either  side.  It  is  asking  more 
than  human  skill  to  require  any  pilot  to  run  a  tow  through  that  narrow  space  safely 
with  any  wind  or  the  least  variation  of  current.  Even  in  the  cahncst  weather  it  would 
be  very  unsafe,  and  if  they  miss  the  draw-opening  certain  destruction  awaits  them  by 
being  drawn  under  the  low  superstructure,  placed  but  a  few  foot  above  the  water. 

There  ia  no  overdrawn  estimate  of  the  danger.  Our  company  a  few  years  since  had 
exactlv  this  experience.  Our  powerful  tow-boat,  the  Dictator,  was  drawn  under  the 
Hannibal  bridge,  capsized,  and  sunk:  eleven  of  her  crew  were  drowned ;  steamboat 
and  tow  a  total  loss ;  one  span  of  the  iron  bridge  carried  away,  stopping  railroad 
tnd&c  for  several  weeks. 

In  the  past  ten  years  our  company  has  lost  over  $40,000  of  property  and  fourteen  lives 
throogh  collisions  with  railroad  bridges;  and  the  indirect  money  losses  by  delay  at 
night  and  in  windy  weather  at  these  bridges  aggregate  four  times  that  amount.  And 
yet,  wo  and  others,  protesting  against  a  low  bridge  as  dangerous  to  life  and  property, 
ire  called  obstructionists.  Xhe  friends  of  the  low  bridge  claim  that,  since  there  are 
10  many  similar  ones,  this  in  addition  makes  but  little  difference.  This  is  not  true, 
since  thh  conditions  are  entirely  difi^erent.  The  draw-bridges  over  the  Upper  Missis- 
sippi and  Illinois  rivers  are  where  the  current  is  only  2  or  3  miles  per  hour,  usually; 
ID  extreme  cases  4  miles.  Below  the  junction  of  the  Missouri  the  current  often  runs 
from  6  to  7  miles  per  hour;  in  extreme  high  high  water  8  miles.  No  tow  or  rafb 
steamer  can  pass  the  npper  river  bridges  safely  with  more  than  they  can  back  up 
•f^ainst  the  current ;  hence  they  might  pass  the  upper  bridges  safely  in  the  slack  cnr- 
ttui  aod  be  destroyed  under  this  proposed  bridge,  being  unable  to  hold  their  tow  in 
tb«  swifter  current. 

President  Cobb  said,  in  a  late  article,  that  the  Eads  bridge  had  proven  quite  as  dan- 
gtamiB  as  dra«i^ -bridges.  I  wish  to  ask  him,  would  not  the  danger  to  life  and  property 
be  increased  twenty-fold  if  the  525-foot  space  between  the  piers  were  reduced  to  a  200- 
foot  opi'niug,  with  a  death-trap  in  the  shape  of  a  low  superstructure  placed  a  few  feet 
above  the  water!  Many  erroneous  statements  have  been  made,  one  of  which  I  wish 
to  correct.  It  is  claimed  that  90  per  cent,  of  the  volume  of  river  business  is  below  the 
city.  Is  this  true  f  There  are  over  1,500,000  tons  of  lumber,  stone,  and  ice  brought 
to  this  city  annually  from  the  north  by  river,  not  mentioning  all  other  articles.  Does 
any  »ane  man  think  there  is  ten  times  that  tonnage  leaving  this  city  for  the  south  by 
river  f 

Is  the  so-called  **  Merchants'  Exchange  bridge  bill "  sailing  under  false  colors  ?  If 
I  ooderstand  the  matter  correctly,  the  Merchants*  Exchange  has  not  a  dollar's  inter- 
cat  in  this  bridge.  Is  it  not  a  private  bill  of  a  few  individuals,  members  of  the  Ex- 
ehaoge  f  And  when  the  charter  is  obtained,  will  it  not  be  transferable  to  any  rail- 
road company  T 

They  have  asked  for  a  charter  to  build  either  a  high  or  a  low  bridge.  If  a  high 
bridge  is  intended,  why  the  menace  of  a  low  one  T  Are  life'aud  property  to  be  per- 
petaally  endangered  to  save  the  small  sum  of  ^200,000  on  a  $-2,000,000  bridge  f  It  is 
an  open  secret  that  the  best  engineering  talent  >u  the  West  has  given  them  careful 
ttttimates,  placing  the  cost  of  a  high  bridge  less  than  10  per  cent,  more  than  a  low 
bridge. 

Are  the  friends  of  the  low -bridge  consistent  f 

Did  not  the  Merehants'  Exchange  in  ISS-Z  decide  against  any  low  bridges  below  the 
moath  of  the  Missouri  t 

The  residents  of  Saint  Louis  may  as  well  look  squarely  in  the  face  the  fact  that  the 
fimt  low  bridge  below  the  mouth  of  the  Missouri  will  be  the  beginning  of  a  series  of 
low  bridges  to  cross  the  river  at  Carondelot,  Chester,  Cairo,  Belmont,  and  Memphis, 
nd  that  the  indorsement  of  this  bill  by  them  will  forever  silence  any  opposition  they 


izpoBT  fw  THK  CBnr  or  1 

MI  -.1  ■aa.'XA  V  -ai!  ^rwir.na  li  j>w  be^cp*  b«l*v  Sant  Loow  o 


■:  wn;   t>!ii!:{:k£^iiiui  '> 


r-Nl.  a^kiac  lancc  sppioprimtioDi  frmD 


'•■■I  311T  T3it7  U^   JiMinif  ' 


I  i^tas  i:;ift'*^7.  eIi«  M'aKagppi  BiT^r,  mad  to  keep  it 

1  pm  in  *  cn^ccr  irtMTnctioii  to  nsrigm- 
^K«ofeRkB>pu!«uid  tbr  Gnlfnf  Uexico. 


TaLI-ZT  Tkaxjportatio^  Cumpaxy. 

S<(at  l4ai(.  DrontAcr  :»,  Icfeti. 

Ijeaksib.:  In  awonLin.ie  w;ti  T.;fir  r:«i  i«srt,  Ifc^teiTe  loiriTrjua  below  acopjof 
the  re«ola;.oc  a  n i  rnr  1  bj  i:i:[iiin::;c«  -.-a  HiMuatippi  EiT^n  impnmmrat,  of  which  I 
am.  elLurman.  uid  the  suicVn  <>f  vh:>:B  uv  sppiimtcd  bv  ihr  Board  or  Diiectors  of 
the  Ucnh^nrf  Exchuz«  -/f  :h:i  <-''~7- 

The  eocutiiiicc«  met  :a  Ma/  li^'.  »ZfL  Mift  paa>iD^  tin:  n^olatiiHia  nuanimouslf 
fwr^DiEemVnbeinzDce^istll^-itimtc  it&«vot  .  r«<iB#MC«d  PnaiileDt  S.  n'.Cnbb,  of  tbe 
I(er>:hanc«'Eir!hAiip;'lo»;-;rnpELaO'>^jotth«iiitoafO[ii3!itteriD  WaibiD^OD,  D,  C-. 
cotuiitm?  of  Govrn'-'t  St^ojnl.  M.iTor'Fraai:^  aa-t  Mr.  Miiowaier.  who  were  tbete 
for  the  parpow  of  iadias^  ConztvM  V>  oaa*  the  nwTchaa's'  briiiKe  bill,  in  wbich  the 
boilden  ■builil  bare  tti«  up'iou  to  IiuiUt  »  low  or  hi^^b  biidge.  a/ttr  obtaiiiiatc  the 
fraoebiae  from  t'oE^reis. 

I  ftLso  give  TOO  a  •lupj  of  a  tele'^taiu  wa;  the  •.■ommittcc  in  Washington  and  acenm- 
paD  jiug  oar  f>7io1i)Cioo».  irbicb  r^inire^  co  i-umment  bmn  me. 

The  Sueivippi  Biv^r Impr^iveaienc  ■.■onunittee  pawed  the  foUowioi*: 

"Whereas  the  eicv  of  ^iat  LouUn!iiti:r<4  another  brid^  aenaa  the  Miaunippi 
Birer.  to  coaMe  iiacoicaiFrci-  ti>  pr>.' ft- i-i>3i[ii«a:>a rate  with  ita  eeographieal  povition, 
aa  wrll  an  ii>  ini^reoef  iTd  ti^miLEiAl  aa-l  ^n  itching  facililies  and  become  independeiit 
hf  the  briil^p  eanip^iiiiDD  *etart<l  to  it  bj  the  baUdiag  of  the  new,  and  as  near  a 
free  bride*^  a>  ru\  be  b^l.  i?h:irsi[i^  oaly  »a<.-h  toLU  aa  will  maintain  it  in  f;ooil  mo- 
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j«i.    TIm  diraeloiy  luw  not,  and  mmj  not,  indorse  the  river  committee's  report.    Being 
«ii  the  gronndy  yoa  know  whether  ooncessions  are  necessary  or  not. 

8.  W.  Cobb, 

President 

• 

I  respeetfiilly  ask  that  the  above  be  placed  before  year  Board  as  evidence  asainat 
tlM  baildlnff  of  a  low  bridge  bdow  the  mouth  of  the  Missouii,  together  with  the  re- 
Barka  I  made  before  yon  to-day. 
Very  tmly,  yonrs, 

Henry  C.  IIaakbtick. 

lii^.  E.  H.  BUFVHEB, 

UmiUd  Statf  Engimeen. 


£. 

XZTKACT    FROM  LBTTXR  OF  MR.  B.  L.  CORTHELL,  GIVING  K8TISIATE  OF  LOW  BRIDGE. 

Washington,  D.  C,  May  29,  1«86. 

Mt  Dear  Sir  :  *  *  *  I  am  satisfied  that  a  low  bridge  can  be  built  for  $1,500,000. 
That  IB,  under  the  circumstances  and  at  the  same  location  a  high  bridge  will  cost  50 
per  eent.  more  than  a  low  one,  sabring  nothing  of  the  increased  cost  of  land  approaches 
for  a  high  bridge  and  the  great  inconvenience  of  getting  npon  the  groand  that  is 
sidlable  for  the  yards  and  tracks. 

•  ••«••• 

E.   L.   CORTHELL. 

Mr.  S.  W.  Cobb. 

Prmident  Merehantt^  Exchange,  Saini  Louie,  Mo, 


F. 
tTAmoDrr  of  traffic  across  the  illuvOis  and  saint  louis  bridge  in  1885 

AND   1886. 

Saint  Louis  Bridge  Company  and  Tunnel  Railroad, 

General  Manager's  Office, 

Saint  Louis,  December  30,  188G. 

DiAR  Sm :  In  reply  to  your  favor  of  this  date,  I  beg  to  say : 
First,  as  to  average  number  of  trains. 

A.  Tnere  are  84  passenger  trains  crossing  daily  on  schedule  tiuie.  This  is  exclusive 
of  qwdal  and  excursion  trains. 

B.  The  number  of  coaches,  including  express  and  baggage  cars,  hauled  during  1885, 
vts214,SftJ,  which  ffiv^  an  average  of  about  7  cars  per  passenger  train. 

C.  As  to  freight,  the  number  of  freight  cars  moved  across  the  bridge  during  1885 
vts  as  follows : 

Losdedcars 186,687 

Eaptycars i:J2,217 

Total  cars 318,1)04 

Averaging  about  15  cars  per  train  gives  a  total  of  21,260  per  annum,  or  about  an 
iverage  of  So  trains  per  day. 

D.  There  is  an  average  of  about  twenty  light  engines  crossing  the  bridge  daily, 
whieh,  inasmuch  as  the  bridge  and  tunnel  are  operted  on  the  Block  system,  count  as 
trsins,  and  must  be  taken  into  acconnt  in  enumerating  the  number  of  traius. 

Second.  As  to  the  greatest  number  of  trains  crossing  the  bridge  ou  any  day  during 
the  present  year,  I  would  say  that  the  largest  number  of  freight  cars  was  trausferred 
sn  the  16th  of  January,  to  wit : 

Lotded  freight  cars 1,036 

Smpty  freignt  oars 476 

Total  freight  cars 1,512 

■iUngaii  average  of  over  one  hundred  trains. 
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Tbe  largest  numbar  of  puwoger  tiBlnB  m  kdv  ou  daf  WM  on  tl 
TClinn  1TO  moved  108  trsius,  regular  and  apeoiu. 

Tho  abovu  llgiirOB  apply  to  the  trotSc  of  1885  foxcept  as  to  the  t vo  apeeiflc  dan  in 
1880). 

DiiriiiK  tlieprrviityGaraudDpto  thcQOthinataiit,  Inclnaive,  w«baTeiiiot«dlBS,3n 
loaded  uid  1»4,030  ompty  freight  cara,  makiDga total  of309,4Sl,  or 9,483 c — ' —  '^  — 
In  18tS.     TbJH  is  accounted  for  by  the  nearly  total  IntcmptioQ  of  the  b 

luting  nix  wcnlm,  during  tho  Southn'eHtt^^n  atriko,  maC  "--  -' ' ' 

IB*,  uot  jrt.  ruiiortcd. 

In  ailditiun,  Allow  oie  to  Bfty  that  we  vill  be  glad  to  fnmiah  yon  any  infonution 
n«IiectiuK  the  trafBc,  operatiouH, eamiugH, nud  espetiBesof  oar  compkoita,  ftiid  that 
tbsboukij  and  records  of  this  office  are  open  toyoor  Inapectum  for  thatpatpaaaataiij 


InUmiptioQ  of  the  bridn  tikffie, 
■ud  the  elBTcn  diiya  In  iJacembaTi 


Yours,  very  truly. 


DiBCi'BetoN  c 


Traffic  I 


IN  TRAFFIC,  BT  M4J0R  HILLUI. 
ciitiHg  bridge. 


Tbo  railroad  tTudlc  over  tho  present,  or  what  is  knon-n  as  the  Ead's  Bridge,  is  TCfj 
lareo.  Tbo  uuniher  of  ooacbcs,  that  is,  passenger  cars,  baggage,  and  BzpiMi  ean, 
which  crossed  in  lH'ij  niis  \iH,(tl^.  Thu  number  of  passenger  traina  oroflaiiig  daily 
was  H4,  which  gives  an  averai;;oof  7  cars  per  passenger  train. 

The  number  of  fruigbt  curs  moved  across  in  1686  was : 

Loaded  cars 186,667 

Empty  cars ia»,WT 

Total 31B,9H 

This  at  an  average  of  15  cars  per  train  gives  a  total  of  81,960  trains  per  annani,  or 
•boat  BO  trains  per  day. 
The  greatest  cumber  of  freight  trains  crosslnj;  the  briitfje  in  any  one  day  in  1886 

was  lOU.     The  largest  number  of  passenger  traiuii  croasiug  m  one  day  in  18R6  woalOS, 
leKuIar  and  speciul. 

Froui  tbo  l«l  of  .l:uiiiurj  to  Ujl-  ^Olli  Di- member,  IfW),  both  dates  inclusive,  there 
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,  it  wppeusihai  there  will  be  at  least  twenty  openings  per  day  reqnircd  to  accom- 
te  tne  regalar  mnniDff  boats,  not  to  spcuk  of  local  harbor  traffic,  so  tbat  it  would 
tbatateveiy  hourof  theday  there  is  a  great  probability  of  delay  to  trains  or  the 
rirer  commerce.  Let  it'be  snpiMMed  that  it  would  require  thirty  iniuutos  to  open  and 
doM  thedrawandfor  thopa<(sago  of  boats — and  this  isnota  high  estimate  of  the  time 
xeqnired — it  would,  nnderthi8bupposition,re<^nirc  for  twenty  openings  abont  ten  hoars, 
and  this  time  would,  if  taken  frtim  the  running  time  on  the  bridge,  bo  aserionsdelay 
to  the  bridge  traffic,  which  had  only  fi  ve' hours  to  spare,  as  abovunientioncd,  and  would 
^•o  caoae  a  delay  to  boats  passing  the  bridge  of  the  same  amount. 

TLere  may  be  hours,  or  even  days,  when  from  some  accident  the  draw  becomes  im- 
pneticable.  If  this  happens  when  it  is  open  the  bridge  is  practically,  for  the  time 
bciii|[,  destroyed  as  snch  and  stops  all  traffic  across  it ;  if  it  occurs  when  the  draw  is 
Aat  it  closes  the  mivigation  of  the  river  for  a  like  period. 


XX  4. 


GUIDING-DIKE  AT  THE  BRIDGE  OF  THE   PITTSBURGH  AND  LAKE  ERIE 
RAILROAD  ACROSS  THE  OHIO  RIVER  AT  BEAVER,  PENNSYLVANIA. 

United  States  Engineer  Office, 

Baltimore^  Md,,  January  25, 1S87. 

General:  In  sending  forward  herewith,  as  the  senior  member,  the 
mianiinoas  report  of  the  Board  of  Engineers  which  has  had  under  con- 
rideration  the  propriety  of  reqairing  the  railroad  company  to  construct 
agniding-dike  for  one  of  the  ]>iers  of  the  channel-span  of  their  bridge 
over  the  Ohio  Siver  at  Beaver,  Pa.,  I  have  the  honor  to  suggest  that, 
if  the  opinion  of  the  Board  be  approved,  the  dike  be  constructed  under 
the  supervision  and  to  the  satisfaction  of  the  ofQcer  of  the  Corps  of 
Engineers  having  in  charge  the  improvement  of  the  CJhio  River  near 
Pittsburgh,  Pa.,  and  that  it  be  so  arranged  as  to  admit  of  an  increase 
of  its  height  by  3  or  4  feet,  should  such  an  incre^ise  be  found  necessary 
or  cx|)edient,  of  which,  in  my  opinion,  the  probability  is  strong. 

The  tracings  which  form  part  of  the  report  are  sent  separately  to-day 
b;  mail. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 

Lieut  CoL  of  Engineers, 

Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  BOARD  OF  ENGINEERS. 

Cincinnati,  Ohio,  January  19, 1887. 

General:  The  Board  of  Engineers  constituted  by  Special  Order  No- 
127.  dated  Headouarters  Corps  of  Engineers,  Washington,  I).  C.  Sep- 
tember 4,  188G,  "  to  consider  and  report  upon  certa.n  questions  pre 
Mted  in  connection  with  the  construction  of  a  gniding-dike  by  the 
Pittsburgh  and  Lake  Erie  Railroad  Company^  at  its  bridge  over  the 
Ohio  River  at  Beaver,  Pa.,  respectfnlly  submits  the  following  final  re- 
port: 

The  Board  first  met  at  Pittsburgh  on  the  12th  of  October,  and  held  a 
poblic  session  to  which  every  one  interested  was  invited  to  be  present 
and  express  his  views  upon  tiie  questions  under  consideration.  After  a 
fall  and  general  discussion  the  Board  adjourned  to  meet  in  Cincinnati 
October  15.    GHie  Board  met  according  to  adjournment  and  a  prelimi- 
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nary  report  wtw  sabmitted,  recommending  that  a  Bnrrey  be  mado  of  t] 
Oliio  Uiver  above  and  below  tlio  bridge  in  order  to  asceitain  win 
cbiuigC'H  liitd  taken  place  in  the  river-bed  since  its  construction,  and  al 
tiiat  llie  inembLTu  of  tlie  Board  be  autborlzed  to  visit  the  brid|;e  at  tl 
next  eoiil-bont  stugu  of  water  to  observe  the  difficnities  and  dangers  c 
vomitercd  wliile  riiiininf;  tbo  bridge  with  tows  of  coal. 

TlicKorL'ConiiuL'mlations  were  approved  and  the  surrey  has  bceu  utat] 
and  tliu  laeuiberH  of  the  Board  have  passed  through  the  bridge  on  co 
tuw8  tipun  three  consecutive  days.  The  tc^s  upon  which  the  trips  we 
made  were  of  the  usual  size  run  upon  this  portion  of  the  river,  tl 
largest  incasnring  about  700  feet  in  length  and  135  feetin  width.  Tb 
latter  was  accompanied  by  a  second  steamer,  which  rendered  aasistan' 
iu  running  the  bridge,  after  which  it  returned  to  Pittaborgb. 

The  eunstruction  of  a  guiding-dike  extending  np-stream  fit>m  II 
pier  on  tbe  left  of  the  cliannel-spaii  of  this  bridge  has  been  und 
discussion  siuce  thebuilding  of  tbe  bridge  was  tirst  contemplate 
OriginiUIy  one  of  the  conditions  of  tlie  permission  granted  to  the  ra 
rood  com  pany  to  place  tlie  bridge  at  tbe  site  selecte4  was  that  a  smoo 
guiding-dihe,  SW)  feet  loug  and  15  feet  high,  should  be  built  up-strcs 
&om  the  pier  mentioned  inclining  towards  the  bank.'  After  thec« 
structiou  of  the  bridge  had  been  commenced  and  the  piers  were 
position,  but  before  work  njion  the  dike  had  been  attempted,  npon  t 
earnest  solicitation  of  the  jiilols^  captains,  and  owners  of  the  coal  flee 
navigatiug  tbe  Ohio,  the  conditions  existing  at  the  site  were  again  co 
sidered.  This  resulted  in  a  decision  that  the  security  of  navigati 
required  that  the  leugtli  of  tbo  dike  be  increased  about  618  feet,  makii 
its  total  length  abou  1  918  feet.  The  railroad  company,  Leing  uotifi' 
of  this  decision,  (luestioud  the  right  of  the  United  States  to  reqni 
them  to  build  the  extension  at  their  expense,  maintaiuiug  at  the  sai 
time  that  a  dike  300  feet  long  would  be  of  no  benefit  to  navigation 
placed  where  originally  located. 

The  successive  steps  that  wore  taken  during  tbo  first  part  of  tt 
controversy  are  clearly  set  forth  in  a  report  of  a  Board  of  Enginet 
submitted  October  1;5,  1883,  and  printed  in  Appeudix  1)  Dof  the  Annv 
Keportof  tlie  Chief  of  Engineers  for  1884,  pages  1779  to  1780,  to  whi 
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■inated  ia  favor  of  the  railroad  compaDj,  the  court  decidiug  that 
tbe  act  of  Congress  of  December,  17,  1872,  niider  which  action  was 
bffoaght,  did  not  authorize  the  Secretary  of  War  to  change  the  plans 
of  the  bridge  and  dike  after  they  had  once  been  approved  by  him.  In 
rendering  this  opinion  mention  was  made  of  section  8  of  the  act  of 
Congress  of  Jnly  5, 1884,  the  provisions  of  which  the  court  stated  were 
deemed  safficienty  and  completely  cover  the  case  of  the  bridge  and  dike 
in  qnestion.    The  section  referred  to  is  as  follows : 

Sic.  6.  That  whenever  the  Secretary  of  War  shall  have  ji^ootl  reasou  to  holievo  that 
ht  nulroad  or  other  bridge  now  or  hereafter  to  bo  cou.structed  over  any  of  tho  navi- 

Sible  waters  of  the  United  States,  nnder  authority  of  tho  United  States  or  of  any 
tate  or  Territory,  is  an  obstmction  to  the  frcu  navigation  of  such  waters,  by  reason 
of  dilllcalty  in  passing  the  draw-opening  or  the  rat't-span  of  said  bridge,  i>y  rafts, 
■IcamboatSy  or  other  water-oraft,  it  shall  be  the  duty  of  the  said  Secretary,  on  satis- 
fbelory  proof  thereof,  to  require  tho  company  or  persous  owning,  controliug,  or  oper- 
■liiig  aud  bridge  to  cause  such  aids  to  the  passage  of  said  draw-opening  or  of  said 
raft-span,  or  of  both  said  draw-opening  and  raft-suan,  to  be  constructed,  placed,  and 
naintained,  at  their  own  cost  and  expense,  in  the  torm  of  booms,  dikes,  piers,  or  other 
'  uritable  and  proper  strnctnres  for  the  guiding  of  said  rafts,  steamboats,  and  other 
water-«raft  safely  through  said  opening  or  span,  or  both  said  opening  or  span,  as 
■kdl  be  specified  in  his  order  in  that  behalf  j  and  ou  failure  of  the  company  or  persons 
afbnsaid  to  make  and  establish  such  additional  structures  within  a  reasonable  time, 
tbe  said  Secretary  shall  proceed  to  oanso  the  same  to  bo  built  or  mado  at  tho  expense 
sf  tho  United  States,  and  shall  refer  the  matter  without  delay  to  the  At torncy -Gen- 
Hal  of  the  United  States,  whose  duty  it  shall  be  to  iustituto,  in  tho  name  of  the  United 
States,  proceedings  in  any  circnitor  district  court  of  tho  United  States  in  which  such 
bridge,  or  any  part  thereof,  is  located,  for  tho  recovery  of  the  cost  thereof ;  and  all 
■oneys  accruing  from  such  proceedings  shall  bo  covered  iuto  the  Treasury  of  the 
United  States :  Provided,  That  no  greater  sum  than  $15,01)0  shall  be  required  to  bo  ex- 
psndad  upon  anyone  bridge  in  a  single  year:  Provided  further,  That  such  sum  of 
■saey  aa  may  be  necessary  to  execute  the  provisions  of  this  act  is  heroby  appropri- 
ated, oat  of  any  money  in  the  lYeasury  of  the  United  States  not  otherwise  appro- 
friated,  to  be  paid  on  the  requisition  of  the  Secretary  of  War. 

Under  thin  section  on  April  2, 1886,  the  Secretary  of  War  issued  an 
order  requiring  the  railroad  company  to  construct  the  dike  of  the 
diaiensions  recommended  by  the  Board  of  Engiueers,  and  mentioned  in 
the  extract  taken  from  their  report. 

In  reply  to  this  order  Mr.  D.  T.  Watson,  general  solicitor  of  tho  rail- 
road company,  addressed  a  communication  to  the  Secretary  of  War 
dated  August  10,  188G,  a  copy  of  which,  with  inclosures,  is  appended 
hereta  In  this  it  is  claimed  that  experience  has  demonstrated  that  the 
erection  of  any  dike  whatever  in  connection  with  the  bridge  would  not 
only  not  improve  navigation  at  this  point  but  would  actually  obstruct 
it,  and  submits  in  proof  of  the  statement  two  petitions,  signed  by  cap- 
titfiwaud  pilots  of  steamers  upon  the  I7pper  Ohio  Uiver,  dated,  respect- 
ively, August  22, 1883,  and  July  1,  1880. 

At  the  public  meeting  recently  held  in  Pittsburgh,  of  which  men- 
tion has  been  made,  the  necessity  and  efiiect  of  the  dike  were  fully  dis- 
eoased,  and  it  developed  that  the  pilots  and  captains  were  much  divided 
ID  their  opinions  as  to  its  influence,  while  the  coal  operators  and  owners 
of  the  coal-tows  strongly  favored  its  construction  as  a  necessary  aid 
to  navigation  at  the  bridge.  The  conditions  at  the  bridge,  as  stated 
by  the  latter,  are  as  follows : 

The  channel  span  of  the  hridge  is  but  4*25  feet  in  the  clear,  and  tho  width  of  many 
«f  the  coal  tows  is  snHicient  to  occupy  nearly  one-third  of  this  opening;  in  passing:  the 
Widge.  In  af>proaching  tho  bridge  with  a  tow  they  are  obliged  to  follow  the  chan- 
asl  where  tho  river  makes  an  angle  of  nearly  DO  d(?greeM,  the.  bend  extending  to  within 
ftibort  distance  of  the  bridge.  Where  this  terminates,  the  tow  begins  to  feel  tho  ef- 
fect of  the  cross-cnrrents  from  Bcavor  River,  wliieh  enters  the  Ohio  at  this  point. 
Tkne  vary  in  strength  from  time  to  time  with  the  amount  of  water  flowing  from  tho 
nur,  and  the  effect  ]>rodnced  by  them  depends  npon  tho  height  of  the  water  in  the 
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Oblo  Bir«r,  knA  tilt  diieotion  mud  itrength  of  iU  enmuto  wUoh  ehaoga  with  thi 

ferent  atftgei  of  water. 

The  prinoipal  difflcalt;  encountered  in  this  locality  Is  to  get  tlie  tow  Into  poK 
for  pOMing  tbroagh  tbe  channel  span  in  the  short  distance  aTailableftftermakiiii 
beud  above  the  bridge  and  to  allow  for  the  drift  resnltiDK  from  the  eombiiiatii 
the  currents  of  tbe  two  rivers.  In  rnnning  large  tows  a  deviation  of  their  widi 
either  side  ol  the  middle  of  the  span  brings  them  against  one  or  the  other  of  tbe  p 
Navigation  at  the  bridge  is  also  somewhat  complicated  by  a  qaiok  tom  to  tbei 
being  neceassTj  as  the  boats  leave  the  channel-spaD.  With  the  gDidiog-dike 
si  meted  as  propoHed  thej  believe  there  woald  be  no  danger  of  coming  in  contact 
the  left  channel  pier,  the  one  now  most  feared.  They  r^ard  thepoeaibility  of  a 
blow  npon  the  dike  with  little  Apprehension,  and  are  of  the  opinion  that  tbe 
Btruclion  of  the  dike  will  not  materially  strengthen  the  carreuta  with  which 
empty  tows  passing  up-stream  will  have  to  ooutend. 

Id  reply  to  the  letters  addressed  by  the  Board  to  the  Fitteburgli  I 
Excbauge,  to  the  general  oiaDager  of  the  railroad  company,  and  to 
Steam-boat  Officers' Protective  Association,  referred  to  iu  the  pre! 
nary  report,  commnnicationshave  been  received  containingas  far  asp 
ticable  the  information  asked  for.    These  are  appended  to  the  rep 

In  the  statement  of  the  Coal  Exchange,  it  is  shown  that  during 
past  nine  years  the  annual  sliipmeuts  of  coal  have  been  from  2,300 
to  4,17i,000  tons,  and  that  tbe  loss  during  this  period  occasioned  bj 
bridge,  so  far  as  is  shown  by  tbe  incomplete  records  that  have  t 
kept,  amounts  to  about  $40,000.  The  names  of  several  coal  oper.i 
who  have  also  sustained  losses  are  given,  the  amount  of  which  is  no 
clnded  in  the  sum  mentioned.  By  reference  to  the  letterof  the  gen 
manager  of  tlie  railroad  it  will  b^  observed  that  there  have  been  o 
losses  at  the  bridge  not  mentioned  by  tho  Coal  Exchange.  It  is 
noted  from  these  two  letters,  that  the  losses  have  not  been  confined  tc 
years  when  the  bridge  was  first  bnilt,  but  that  they  extend  over  th* 
tire  period  it  has  been  in  existence.  It  is  highly  probable  that 
amount  of  coal  lost  at  this  bridge  would  have  been  much  greater  bm 
the  precaution  that  is  now  taken  by  some  of  the  coal  owners  of  send! 
second  steamer  with  the  larger  coal  fleets  to  assist  them  ia  pas 
through  it. 

Th©  reply  of  the  Steamboat  Offlcer's  Protective  Association  cont 
a  resolution  in  favor  of  tbe  constniction  of  tbe  dike  of  tbe  dimens 
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tbe  channel.    Shonld  this  shoal  coutiuue  to  iucrease  it  is  probable  that 
it  will  become  a  serions  obstacle  to  navigation. 

After  carefully  considering  all  the  qucstious  brougb  t  before  it,  together 
with  all  the  information  obtained,  the  Board  is  of  the  opinion  that  it  is 
im|K)rtant  to  the  interests  of  navigation  that  the  dike  should  be  con- 
rtmcted  as  designed.  It  is  cousidei^d  to  be  not  only  necessary  as  an 
aul  to  the  coal  tows  passing:  the  bridge,  but  also  as  a  check  to  the  future 
growth  of  the  shoal  now  partly  closing  the  water-way  of  the  channel- 
vpaUj  and  threatening  to  become  a  material  obstruction. 

The  Board,  therefore,  recommends  that  the  order  of  the  Secretary  of 
War  issaed  April  2, 1886,  be  enforced,  and  that  the  railroad  company  be 
required  to  build  the  dike  918  feet  long  and  15  feet  high  extending  up- 
stream from  the  left  hand  channel  pier. 

Bespeetfully  submitted. 

Wm.  p.  CRAianiLL, 
Lieut.  Col.  ofEnffineera. 

A.  MAGKE]^ZIE, 

Major  of  Engineers. 
Jas.  0.  Post, 

Major  of  Engineers, 
Brig.  Gen.  James  0.  Duane, 

Chief  of  EngineerSj  U.  S.  A. 


letter  of  tue  chief  of  engineees. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wa^hingtoHj  D.  C,  January  31,  1887. 

Sir:  Referring  to  the  letter  of  D.  T.  Watson,  es(i.,  general  solicitor 
ofthe  Pittsburgh  and  Lake  Erie  Knilroad  Company,  dated  August  10, 
1886,  requesting  the  War  Department  to  refer  the  question  as  to  the 
expcKliency  of  building  a  guiding  dike  018  feet  up-stream  from  the  left- 
h^d  channel-pier  of  the  bridji^e  over  the  Ohio  River,  at  Heaver,  Pa.,  as 
directed  by  the  order  of  the  Secretary  of  War  issued  April  2,  188G,  to 
a  Board  of  Engineers ;  and  to  the  rei)ort  of  this  office  indorsed  thereon, 
dated  Angust  17,  and  approved  Auf;:ust  18,  188(5,  1  have  now  the  honor 
to  snbmil  the  report  of  the  Board  appoiutetl  to  consider  the  subject,  and 
to  invite  attention  thereto. 

The  Board,  as  will  appear  from  its  report,  has  given  the  subject  the 
fullest  and  most  careful  consideration,  and  after  consultation  with  the 
eofflinercial  bodies  of  Pittsburgh  and  purties  interested  in  the  naviga- 
twD  of  the  Ohio  River,  and  personal  investigation,  by  passing  the 
bridge  on  coal  tows  for  three  consecutive  days,  has  reached  the  follow- 
ing conclusions : 

After  carefuUy  considering  aU  the  qiiCHtions  broui^ht  bcforo  it,  togctlier  with  aU 
tkeiDfonnation'obtaincd,  the  Board  is  of  tho  opinion  that  it  is  important  to  the  iutcr- 
«U  of  navigation  that  the  dike  Hhould  be  constructed  a.s  dcHigned.  It  is  considered 
to  be  not  only  necessary  as  an  aid  t<o  the  coal  tows  passing  the  bridge,  but  also  as  a 
check  to  the  future  growth  of  the  shoal  now  partly  closing  the  water- way  of  the  chan- 
nel-span, and  threatening  to  become  a  material  obHtrnction. 

The  Board  therefore  recommends  that  the  order  of  tho  Secretary  of  War,  issned 
April  2,  1886,  be  enforced,  and  that  the  railroad  company  be  required  to  build  the 
AikeSld  feet  long  and  15  feet  high,  extending  up-stream  from  the  left-hand  channel- 
licr. 

The  conclusions  of  the  Board  are  concurred  in  by  this  office. 
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In  connectiOD  with  the  aabject  I  beg  also  to  inrite  nttentioa  to  the 
letter  of  the  26th  of  Jauaary,  from  Od.  W.  P.  Craighill,  Coipa  of  En- 
gineers, the  senior  member  of  the  Board,  aod  to  the  Boggeation  contained 
therein,  which  is  also  concnrred  in,  riz : 

That  if  tlieopiiiioD  of  the  Boaril  be  approved  the  dikebeoonatnietediiiidar  tboan- 
perviBiouaadtath0  8atUfactionortbeo(iioeroftlieCorptofEnsin«enIi«Tliigliiehkr(0 
the  improvement  of  tbe  Ohio  Hiver  uear  PUtaburgh,  P*..  and  thftt  H  bcwunimged 
aa  to  admit  of  an  iaoroaae  of  its  height  by3or4  feet,'ahoaldan«haainoi«Ma  be  foond 
DeoesaaiT  or  expedient,  of  wbiob,  in  my  opinioa,  tbe  probability  ia  atrang. 

Previoas  papers  herewith. 

Very  respectfully,  your  obedient  servant, 

J.  C.  DirAHX, 
Brig.  Gen.,  Chief  of  EngvMera. 
Hon,  William  0.  Ehdicott, 

Secretary  of  War. 

[Pint  todorsenwnt.l 

Wab  Dkpaetmkwt,  February  9,  1887. 
Tbe  recommeDdatious  of  the  Board  of  Engineers  are  approved,  and 
these  papers  are  respectfully  referred  to  the  Acting  Jodge-Advocato- 
General  for  report  whether  it  will  be  necessary  to  file  a  new  notice  with 
Uie  company,  containing  the  recommendations  of  the  Board  and  Colo- 
nel Oraigbill, 
By  order  of  the  Secretary  of  War. 

John  Tweedaub. 

Chief  Cleric 

[Second  iuaarHmtnt.| 

Wab  DBPABTHByT, 
Judob-Adtocate-Gbnbbal's  Offiob 

Washington,  D.  C,  Febmarg  It,  1887. 

Bespectfnlly  returned  to  the  Secretary  of  War. 

"The  question  as  to  the  expediency  of  building  a  gaiding-dike  918 

feet  lip  alreain  from  the  kl"t  haml  cliiinnel  jiier  of  the  bridge  over  tfaa  1 

Ohio  Hiver  at  He;ivei-.  L'a.."  Laviii;;,  at  the  rofiiu;at  of  tbe  Fittaburgh  I 
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[Foarih  iBdonemeiit.1 

Office  Chief  of  Engineebs, 

U.  S.  Aemy, 

March  4, 1887. 

Bespeetfiilly  retarned  to  the  Secretary  of  War,  with  form  of  new  no- 
tiee  prepared  in  compliance  with  preceding  instructioos. 

J.  0.  DUANB, 

Brig.  Oen.j  Chief  of  Engineeri. 

f Fifth  indorsement] 

WlB  Department,  March  16,  1887. 

Bespectftdly  returned  to  the  Chief  of  Engineers,  with  the  notice  that 
baa  been  approved  by  and  received  the  signature  of  the  Acting  Secre- 
tary of  War. 

The  Chief  of  Engineers  will  cause  proper  service  of  this  notice  to  be 
nade  upon  the  Pittabnrgh  and  Lake  Erie  Bailroad  Company  by  an  offi- 
wr  of  the  Corps  of  Engineers. 
By  order  of  the  Acting  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 

[Sixth  indorsement.] 

Office  Chief  of  Engineers, 

U.  8.  ARiknr, 
ApHl  4, 1887. 

Respectfully  returned  to  the  Secretary  of  War,  with  letter  of  Lieut. 
CoL  W.  B.  Merrill,  Corps  of  Engineers,  dated  March  30, 1887,  reporting 
penoual  service  by  him  March  29, 1887,  of  the  notice  of  the  Secretary 
of  War  dated  March  16, 1887,  requiring  the  Pittsbargh  and  Lake  Erie 
Bailroad  Company  to  constract  in  the  interests  of  navigation  a  gaiding- 
dike  at  their  bridge  across  the  Ohio  River  at  Beaver,  Pa.,  and  inclosing 
adknowledgment  of  the  service  in  behalf  of  the  company  by  W.  C. 
QoiDcy,  its  general  manager,  dated  March  29,  1887,  by  whom  it  was 
iceeived. 

J.  0.  Duane, 
Brig.  Oen.j  Chief  of  Engineers. 

[Seventh  indorsement.] 

War  Department,  April  7, 1887. 

Seen  by  the  Secretary  of  War.    File. 
By  order  of  the  Secretary  of  War. 

Sam'l  Hodgkins, 
Acting  Chief  Vlerk. 


XX  5. 


SODGE  across  the  WILLAMETTE  RIVER  AT  OR  NEAR  THE  CITY  OF 

portland,  oregon. 

United  States  Senate, 
Wa^hingtony  D.  C,  December  9, 1886. 

Sib  :  I  am  directed  by  the  Committee  on  Commerce  to  refer  to  you. 
tte  incloaed  bill  (S.  2904)  to  authorize  the  construction  of  a  bridge 
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acroBH  the  Willamette  Hirer  at  Portlaud,  Oregon,  and  toieqnest  yon  to 
rumiHli  tlie  committee  with  sacb  soggestioDS  as  yon  may  deem  proper 
toDChing  the  merits  of  the  bill  and  tbe  propriety  of  ita  paasage. 
Very  respectfnlly, 

J.  B.  MnMrr.T.AW, 

Cterk. 
Ilou.  William  C.  Ekdicott, 

Secretary  of  War, 


Office  Chief  of  Enoinebbs, 

•  TJ.  S.  Aunr, 

J/orek  1, 1887. 
Bespcctrully  returned  to  the  Secretary  of  War  intb  copy  of  tlie  Bo- 
iwrt  of  the  Board  of  EDgiiieers  constitated  by  orders  from  this  offloe  to 
consider  and  report  opon  the  qoestioa  of  the  coDstractioQ  of  tbe  bridge 
across  the  Willamette  Giver,  at  Porttand,  Oregon,  mentioned  in  Sen^ 
bill  2904,  Forty -ninth  Coogresa,  second  tsesaion,  to  whicb  attention  ia 
invited. 

The  Buard  hsis  given  the  subject  careful  and  intelligent  oonsiden- 
tion,  and  its  views  are  coucnrred  in  by  this  office. 

The  recommendations  of  the  Board  are  embodied  in  tbe  pn^toaed 
Babstitnte  for  Senate  bill  2904,  now  under  consideration,  and  are  reo- 
ommended  for  adoption. 

J.  0.  DvAira, 

Brig.  Gen.,  Cki^  of  EngiMtr*. 


LBTl-EB  OF  INSTBUCTIONS  TO  BOARD   OF  ENGIHBBBB. 


Office  of  the  Chief  of  Bkoikbees, 

United  States  Akmt, 
WaiUngton,  J).  C,  December  16, 1886. 
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bbpobt  of  boabd  of  bngineebs. 

United  States  Engineeb  Office, 

Portlandy  Oregouy  February  14,  1887. 

SiB :  The  Board  of  Engineers,  convened  by  Special  Orders,  No.  195, 
Headquarters  Corps  of  Engineers,  December  16, 1886,  to  examine  and  re- 
port upon  the  bridge  across  the  Willamette  Biver  at  Portland,  Oregon, 
as  authorized  by  Senate  bill  2904,  Forty-ninth  Congress,  second  ses- 
sioDy  to  be  bnilt  by  the  Willamette  Eiver  Bridge  Company,  has  the 
honor  to  submit  the  following  report : 

Portland,  on  the  west  bank  of  the  Willamette  Kiver,  is  a  river  sea- 
port, sitnated  on  tide- water,  110  miles  from  the  sea.  It  is  also  the  cen- 
ter of  interior  water-ways.  Opposite  are  the  city  of  East  Portland  and 
the  towns  of  Albina  and  Sellwood ;  adjacent  are  the  river  towns  of 
Oregon  City  and  Oswego,  Saint  John's  and  Vancouver. 

Portland  and  East  Portland  form  a  center  for  a  number  of  railroad 
lines  or  divisions. 

One  of  the  Willamette  Yalley  lines  and  all  of  the  transcontinental 
lines  that  reach  this  section  terminate  on  the  east  side  of  the  river.  On 
the  west  side  are  other  Willamette  Yalley  roads  and  a  road  to  Pnget 
Bonnd  points. 

Passengers  are  now  transferred  by  ferry  and  freight  cars  by  means  of 
inclines  and  a  barge.  This  method  is  inconvenient  on  account  of  the 
variable  stage  of  the  river  and  at  times  on  account  of  the  strong  cur- 
rent. At  present  the  transfer  facilities  are  insufficient  and  cause  a  large 
tax  on  freights,  and  much  freight  has  to  be  hauled  to  and  from  the 
east  side  on  trucks  at  a  large  expense.  The  transfer  facilities  could 
readily  be  increased,  but  after  all  it  is  almost  necessary  for  the  inter- 
etts  of  commerce  that  the  i*ailroad8  centering  hero  should  join  their 
tracks.  All  of  the  transcontinental  rail  traffic  and  much  of  the  real 
traffic  between  Portland  and  its  own  territory  is  obliged  to  cross  the 
river,  and  when  in  competition  with  other  points  it  is  a  serious  injury 
to  both  Portland  and  the  country  tributary  to  it  to  be  subjected  to  the 
delay  and  expense  which  the  present  method  and  means  of  transfer 
across  the  river  imposes  upon  their  commerce. 

Fnrthermoie,  with  the  increase  in  population  of  the  towns  upon  the 
east  side  and  of  the  country  behind  them,  highway  connections  are  also 
needed  and  preferably  near  the  middle  of  the  harbor. 

A  tunnel  is  not  practicable ;  neither  is  a  high  bridge.  A  low  bridge 
with  a  draw  ox)ening  is  the  only  means  for  giving  the  fullest  facilities 
to  traffic  across  the  river. 

The  Willamette  River  to  Portland  is  open  to  and  navigated  by  log- 
nfts,  barges,  ferries,  river  steamers,  and  seagoing  vessels.  Portland 
18  the  nearest  deep  tide- water  port  to  a  large  extent  of  very  productive 
eountry  lying  to  the  east  and  south  of  it.  The  river  approach  is  navi- 
gable at  all  seasons  for  vessels  with  a  draught  of  18  feet,  and  for  much 
of  the  year  is  open  for  vessels  with  a  greater  draught.  Tt  can  readily 
be  improved  to  accommodate  at  all  stages  vessels  with  a  draught  of  24 
feet.  The  harbor  and  wharves  of  Portland  accommodate  at  all  seasons 
vessels  with  a  draught  of  20  feet. 

The  harbor  is  formed  by  the  Willamette  River  flowing  north  between 
the  cities  of  Portland  and  East  Portland.  The  river  makes  two  bends 
in  the  harbor,  the  shari>est  bend  being  at  the  narrowest  point  of  the 
fiver.  It  is  subject  to  high  freshets,  strong  and  variable  currents,  heavy 
drift,  and  dense  fog.  The  influence  of  the  tide  wholly  disappears  at 
about  half  a  river  rise. 
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liises  iu  the  river  are  of  Iwo  dassea.  Ouc,  occumDg  dnriBg  the  bit 
and  vjtiter,  is  due  to  Willamette  River  freshets  and  prodaces  Bbx)Dg 
carreats  n'ith,  at  times,  beavy  dritt..  Theotlier,  occnrring  regalarly  in 
Jane,  is  dne  to  Columbia  River  fresbets  and  prodoces  slackwater. 

A  harbor  comprises  (1)  wharf  room,  (2)  nDohorage-gronad,  and  (3) 
thoroughfare. 

The  deep-waterfroutage iutbio harbor hasaleugth of  aboat  17,000  feet 
OD  the  Portland  side  and  about  12,000od  the  East  Portland  aide,  a  total 
of  29,000  feet  While  the  wharfroom  iathns  extensive,  an  ezunlDatJon 
of  tbe  chart  shows  that  the  thoronghfare  is  narrow  and  witii  any  large 
increase  of  commerce  mnst  become  mauh  crowded.  It  also  shows  tbat 
the  anchorage-g roil  11(1  for  large  ships  is  very  limited. 

The  distances  from  about  tbe  middle  of  Ross  Island,  the  natuial  bead 
of  the  harbor,  down-stream  to  the  principal  points  on  the  river  fh>nt, 
and  tbe  widths  at  these  poiiits  between  low-water  marks  and  between 
13-foot  curves,  are  given  in  the  following  table : 
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The  limited  capacity  of  the  harbor  is  evident  from  these  flgnres. 
With  the  iiK-icaw  in  rivor  tniflic  which  may  be-  cripected  if  the  growth 
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TIm  Willamette  River  in  front  of  Portland  is  not  only  a  navigable  stream  with  a 
■hip-duumel,  it  is  also  a  sea-port.  Tlie  harbor,  as  [  have  before  Haid,  of  the  eniporinm 
aiMlfiiiaDcial  center  of  the  Northwest,  and  to  all  appearance,  on  the  Pacific  coast, 
MTe  ono. 

Probably  nine-tenths  of  the  exports  produced  west  of  the  Kocky  Muuntuins  and 
north  of  the  forty-second  parallel  are  gathered  hero  for  sale  and  sliipment  abroad  upon 
sea-going  vessels  of,  in  some  oasee,  3,U00  tons  bnrden. 

Every  linshel  of  grain  grown  for  export  over  this  vast  region,  and  ])nrticularly  in 
the  great  Willauiette  Valley,  feels  the  cost  of  storage  and  dockage  at  this  port,  and 
aayniing  which  limits  or  restricts  the  capacity  or  convenience  uf  its  harbor  works  a 
direet  ii^ni^  to  a  great  body  of  the  prodncers  throughout  the  country. 

The  river  is  navigable  water  of  the  people  of  the  United  States  and  the  harbor  is 
for  the  free  ose  of  all  people  whose  exports  and  imports  freight  the  vessels  that  fro- 
qnent  it  £h>m  all  parts  of  the  world. 

Located  as  it  is  right  in  the  midst  of  the  harbor,  where  vessels  are  required  to  move 
constantly  from  place  to  place,  without  a  passage,  except  nt  the  single  point  of  this 
draw,  the  bridge  will  be  a  serions  obstruction  tonavigation  in  tbe  hurbor,  even  if  the 
draw  was  suflBcient  for  the  passage  of  vessels  up  and  down  tbe  stream. 

The  act  of  Congress  does  not  limit  tho  free  navigation  of  the  river  to  a  particular 
part  or  channel,  but  it  declares  the  whole  river  a  free  and  common  highway  to  the 
fidl  extent  of  its  capability  of  navigation. 

A  bridge  may  not  be  a  material  obstrnction  to  the  navigation  of  a  river  if  erected 
at  a  point  where  vessels  simply  pass  np  and  down  tho  channel  on  their  way  to  and 
from  port.  But  in  the  case  of  a  harbor  like  this,  the  location,  surroundings,  and  cir- 
euistances  must  be  considered,  and  they  may  require  that  no  part  of  it  be  obstructed 
•relMed  to  navigation.  In  this  view  of  the  matter  I  think  that  any  bridge  in  this 
harbor  would  necessarily  be  such  an  obstruction  to  its  navigation  as  to  require  the 
eonaent  of  Congress  to  justify  it. 

This  harbor  is  not  large,  and  when  the  shipping  here  is  much  increased,  as  it 
tebtlesB  will  be  with  the  growth  of  the  country  and  the  place,  there  will  be  no  room 
to  spare  in  it. 

•  «  ••«■  •  •  • 

111  these  things  are  to  be  considered  in  determining  whether  it  is  good  policy  even 
if  Congress  oonld  be  bronght  to  consent  to  it,  to  bisect  this  harbor  with  a  bridge  that 
wirald  render  it  nnnavigable  along  its  lino,  except  at  a  single  point. 

Under  date  of  December  1, 1880,  Mr.  Ueiiry  Villanl,  president  of  tbe 
Oregon  Bailway  and  Navigation  Company,  tbe  corporation  really  con- 
cent in  building  tbe  bridge  to  bo  authorized  by  tbis  act,  made,  on  tbe 
pan  of  bis  company,  a  protest  to  tbe  Secretary  of  War  against  tbe 
building  of  tbe  Morrison  Street  Bridge,  from  wbicb  tbe  following  extracts 
vere  taken  : 

That  soch  location,  it  will  be  observed,  is  about  tho  center  of  the  city  front,  and  at 
meh  a  point  as  to  necessarily  create  a  most  serious  obstruction  to  tho  shipping  of  the 
dlj  on  at  least  one-half  the  city's  river  front. 

«  •  «  •  »  #  • 

That  the  constrnction  of  a  bridge  at  the  x)oint  designated  would  seriously  interfere 
with  the  navigation  of  said  river,  and  the  commercial  interests  of  tbe  city  of  Port- 
laiid,  the  State  of  Oregon,  and  thecommerce  of  the  Pacific  Ocean,  centering  there  as 
wdl.  »  •  •  No  matter  how  carefully  provided  with  draws,  such  bridge,  will,  in 
tksjadgment  of  tbis  company  and  those  interested  in  the  navigation  of  said  river, 
isd  tho  commerce  of  said  port,  prove  to  bo  at  all  seasons  of  the  year  a  serious  ob- 
itniction  to  navigation,  afi'ecting  materially  and  adversely  its  shipping  both  above 
and  below  the  proposed  bridge.  And  at  times  of  high  water  this  obstruction  will  \te 
loierious  as  to  prevent  tbe  passage  of  sea-going  vessels,  at  least  without  great  dan- 
jfT.  The  current  of  the  river  at  and  above  the  site  of  the  proposexl  bridge  in  times 
of  high  water  is  unusually  swift;  this,  with  the  want  of  room  to  enable  vessels  to 
swing  before  entering  the  draw,  would  constitute  a  bridge  as  little  else  than  an  im- 
lOMable  barrier  to  navigation  above  it  by  ocean  vessels.     •     *    * 

Tbe  construction  of  a  bridge  in  tbe  middle  of  tbis  barbor  would  prac- 
tically place  tbe  bead  of  tbe  barbor  at  tbat  point,  as  few  sea-going  ves- 
aeb  would  pass  tbrougb  it,  but  all  would  seek  wbarfage  and  ancborage 
room  below  it .  Tbis  is  conclusively  sbown  by  tbe  effect  of  tbe  Morri- 
son Street  Bridge  now  constructing.    Very  few  pilote  will  attempt  to 
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b)TV  a  sbip  througb  this  bnd^,  and  the  owners  of  a  majority  of  Uie  tov- 
boars  liave  t'arbidden  their  boats  to  do  so.  Even  river  steamen  that 
formerly  bait  buidiiigs  above  this  bridge  have  removed  them  to  points 
below  it. 

Necessarily,  with  the  iucreaae  of  shipping  at  this  port,  tbe  loss  in 
harbor  room  by  the  practical  extinction  of  that  portion  above  n  bridge 
mnst  bfi  coinijonsated  for  by  the  production  of  srtiBcial  harbor-room 
below  it  at  a  great  cost  that  mnst  be  borne  by  the  producers  who  ship 
from  this  port.  Such  a  tax  should  not  be  permitted  when,  by  a  not  too 
great  ontlay,  the  raiIroa<l  conuectiou  can  be  otherwise  made.  As  in  all 
cases  of  bridging  navigable  streams  for  railroads,  a  compromise  be- 
tweeu  the  navigation  interests  and  the  railroad  interests  mnst  be  made. 

The,  desired  location  for  the  bridge  to  be  anthorized  by  this  act  is 
at  the  foot  of  I  street. 

On  the  7th  instant,  under  telegtnphic  instructions  from  tbe  Chief  of 
Engineers,  tbe  Boanl  furnished  an  abstract  of  its  views  to  the  Hon. 
'  Sylvester  Pennoyer,  governor  of  Oregon,  who  bad  at  the  time  nnder 
considenition  a  bill  of  the  Oregon  legisLiture  antborizing  tbe  same 
bridge  as  that  before  tbe  Board. 

A  copy  is  transmitted  herewith.  This  act  does  not  regulate  the  plao 
of  the  bridge  except  as  to  the  draw  openings,  Te^jniring  them  to  be  not 
less  than  150  feet,  and  has  been  passed,  notwithstanding  tbe  govemoi^B 
veto. 

The  proposed  location  is  near  the  middle  ot  the  lower  part  of  the  har- 
bor, and  though  the  most  convenient  and  least  expensive  for  the  rail- 
road interests,  is  not  judicious  so  far  as  navigation  interests  are  oon- 
eerned.  Itisimmcdiately  below  a  sharp  beud  aud  at  the  narrowest  part 
of  tbe  harbor.  GnrrentsofG  miles  auliourhave  been  measured  in  a 
wider  section  of  the  river  above  this  point,  and  it  is  s^e  to  assume  that 
at  stages  of  20  feet  they  will  reach  8  miles  in  this  narrow  throat,  l^e 
river  section,  only  tiOO  I'eet  in  width,  and  already  too  contracted  for  the 
ready  escape  of  floo<]  waters,  would  be  reduced  In  area  nearly  10  per 
cent,  by  the  piers  of  the  proposed  bridge.  There  must  result  from  such 
a  reduction  considerably  increased  velocities  at  all  depths,  because  at 
stages  above  about  12  feet,  the  confines  of  the  river  are  the  vertical 
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Market  street,  and  recommends  that  no  bridge  be  authorized  within  the 
limits  of  the  harbor  of  Portland  below  that  point.  This  point  is  but  500 
feet  above  Golambia  street,  the  location  that  was  approved  for  a  bridge 
by  a  Board  of  Engineers  in  1872.  A  dra  w  opening  of  IGO  feet  in  the  clear 
at  low  water  wonid  here  be  sufficient  for  the  i'iver  traffic  at  this  point. 
CoDDections  can  be  made  on  the  east  side,  and  all  the  railroad  lines  en- 
tering the  city  would  be  afforded  an  opportunity  of  reaching  the  general 
terminal  gronnds  in  North  Portland,  with  which  also  connections  could 
be  made  by  several  routes,  preferably  by  a  tuunel  which  would  be  through 
earth,  and  not  to  exceed  5,000  feet  in  length,  and  thence  for  half  that 
distance  through  an  unimportant  street  and  in  part  below  its  level.  A 
bridge  at  this  pointy  though  much  longer  than  at  the  desired  location, 
would  be  built  in  shoaler  water  and  with  shorter  spans,  and  would  be 
favorably  located  for  highway  traffic. 

Locations  for  a  bridge  are  also  available  below  the  harbor  or  in  the 
extreme  lower  part  of  it.  Such  a  location  was  selected  by  the  North- 
em  Pacific  Railroad  Company  for  a  bridge  with  draw  openings  of  about 
171  feet  in  the  clear  at  low  water.  Construction  of  this  bridge  was  com- 
menced, but  was  discontinued,  and  all  piling  was  removed.  Any  bridge 
authorized  below  the  harbor  should  have  draw  openings  of  not  less  than 
200  feet  in  the  clear  at  low  water. 

The  Board  recommends  that  any  bridge  authorized  at  or  near  Port- 
land should  be  made  to  conform  to  the  following  requirements : 

That  no  location  within  the  limits  of  the  harbor  shall  be  adopted  be- 
low Market  street. 

That  the  width  of  the  draw  openings  in  the  clear  at  low  water  shall 
not  be  less  than  160  feet  for  any  bridge  at  or  above  Market  street,  and 
sball  not  be  less  than  200  feet  for  any  bridge  below  the  harbor. 

That  the  draw  openings  shall  be  provided  with  sheering  or  other  facili- 
ties for  working  boats  through  by  lines. 

That  one,  at  least,  of  the  spans  adjacent  to  the  draw-span  shall  not 
be  less  than  300  feet  in  the  clear  at  low  water. 

That  the  lowest  part  of  tlie  superstructure  shall  not  be  less  than  10 
feet  above  the  highest  known  stage  duo  to  the  river's  own  freshets,  and 
that  the  piers  shall  be  placed  parallel  to  the  current  at  mean  high 
stages,  due  to  the  same  fresbets. 

That  no  riprapping  or  other  tilling  or  projections  around  the  piers 
shall  materially  reduce  the  water-way  between  them. 

That  in  case  a  draw-opening  be  next  to  eitlicr  bank,  the  right  of 
wharfage  on  that  bank  shall  be  extinguished  for  700  feet  above  and 
700  feet  below  the  bridge. 

That  upon  reasonable  signal,  the  draw  shall  be  opened  promptly  for 
the  passage  of  boats,  and  that  the  company  owning  the  bridge  shall 
maintain  at  its  own  expense  good  and  snflicicnt  li[:ht  and  fog-signals 
under  direction  of  the  Light-House  Board. 

That  the  erection  of  the  bridge  shall  not  be  commenced  until  the 
plan  and  location  of  the  same  shall  have  been  approved  by  the  Secre- 
tary of  War. 

That  the  right  to  use  the  bridge  shall  be  assured  to  such  railroad  com- 
panies as  may  desire  to  use  it,  under  proper  regulations  and  upon  pay- 
ment of  proper  sums. 

The  recommendations  of  the  Board  arc  embodied  in  the  draught  of  a 
substitute  for  Senate  Bill  2904,  Forty-ninth  Congress,  second  session, 
forwarded  herewith. 

The  Board  wishes  to  explain  that  the  Morrison  Street  Bridge,  now  in 
zoxaup  of  coivstruction  and  before  the  United  States  courts  as  to  its 
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feet  on  the  Portland  side.  Above  this  point  lies  a  considerable  stretch 
<rf  wide  and  deep  river.  To  terminate  the  harbor  at  this  point  would 
necessitate  the  forming  of  a  new  harbor  below  it,  at  a  considerable  cost 
in  the  first  placOi  and  a  continnoas  cost  for  dredging  for  maintenance 
thereafter.  This  would  entail  a  serious  tax  upon  the  commerce  of  the 
port. 

The  Board  has  farther  to  remark  that  whatever  location  should  be 
adopted  the  law  should  require: 

(1)  That  the  piers  of  the  bridge  be  parallel  with  the  current  at  mean 
I- water  stages  dae  to  the  river's  own  freshets. 

(2)  That  the  clear  headway  under  the  said  bridge  should  be  at  least 
10  Heet  at  the  highest  known  stage  due  to  the  same  freshets. 

(3)  That  if  the  draw-span  be  adjacent  to  either  bank  the  right  of 
wharfiage  on  that  bank  should  be  extinguished  for  a  distance  of  at  least 
700  feet  above  and  700  feet  below  the  bridge ;  this  for  the  purpose  of 
insuring  a  free  and  unobstructed  approach  to  the  shore-opening. 

(4)  That  rest-piers  should  be  provided  above  and  below  the  pivot- 
{Mer,  with  suitable  filling  between  them,  and  also  other  accessory 
stmotares  as  may  be  needed  for  the  safe  passage  of  vessels. 

(6)  That  the  comi)any  operating  the  bridge  shall  maintain  at  its  own 
sipenae  good  and  sufBcient  light  and  fog-signals,  and  oi>en  the  draw 
for  the  passage  of  vessels  promptly  upon  reasonable  signal. 

a  That  no  riprapping  or  other  filling,  or  projections  around  the  piers, 
materially  reduce  the  water-way  between  them. 
Should  the  location  at  I  street  be  approved,  the  law  should  require 
that  the  tracks  cross  Front  street  with  a  clear  headway  of  14  feet : 
otherwise  the  minimum  height  of  the  bridge  above  the  river  would 
necessitate  the  crossing  of  this  street  at  a  height  which  would  seriously 
otetmet  the  said  street  at  a  point  where  the  wagon  trafiic  is  heavy  and 
which  it  can  not  conveniently  avoid,  because  the  adjacent  streets  are 
vacated. 

In  conclusion,  the  Board  begs  to  state  that  the  two  lines  of  traffic 
along  the  harbor  and  across  it  can  hardly  exist  without  serious  conces- 
sions by  each,  and  that  a  fair  compromise  would  be  the  surrender  of 
the  part  of  the  harbor  above  Market  street.  A  bridge  at  this  point  or 
above  could  connect  with  the  North  Portland  terminal  grounds  by  dif- 
ferent practicable  routes  and  form  a  junction  for  all  the  railroads  cen- 
tering at  Portland.  Draw-openings  at  this  point  could  be  ICO  feet  wide. 
Another  alternative  location  for  a  railroad  bridge,  considerably  be- 
low the  harbor, would  beat  Saint  Jolin-s,  where  the  druw-openiugs  should 
be  at  least  200  feet  wide. 

We  have  the  honor  to  be  your  very  obedient  servants, 

W.  A.  Jones, 
Major  of  Engineers. 

CuAS.  F.  Powell, 
Captain  of  Engineers. 

Edw.  Bueb, 
First  Lieut,  of  Engineers. 
Hon.  Sylvester  Pennoyeb, 

Oorernor  of  Oregon^  Saleniy  Oregon. 


AV  ACT  to  aathorixe  the  conatraction  of  a  bridge  over  the  Willamette  River  at  or  near  the  city  of 

Portland,  Oregon,  and  for  other  purposes. 

B$  tt  eikoeteA  hy  the  Senate  and  House  of  Bepresentativea  of  the  United  States  of  America 
k  Cmnfrme  amembled,  That  it  shall  bo  lawful  for  the  Willamette  Bridge  Company,  & 
corporation  duly  and  legaVj^  Incorporated  iwdor  and  by  virtue  of  tae  la^rB  oi  Ui« 
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8Ut«  or  Oregon,  ita  mssigni  or  luccMOors,  In  coDatraot  and  mainlaia  ft  kridg*  kud  Iba 
aiipTOachm  thereto  OTcr  the  Willumolte  River  at  or  near  Portland,  in  tlie  State  of 
Oiegou.    Snid  briilt;c  abatl  bo  constracted  to  proviilefor  tlie  pasMge  of  railway  trains. 


tniiK^  and  rugiilatod  by  tbe  proper  aathurities  of  tbe  Sralo  ofOreRoii. 

Hkc.  'J.  Tliiit  uny  bridt;e  bailt  under  thia  act  and  sul^ect  to  it«  limitiilions  shall  ba 
a  lawful  sliiiuturu,  and  Hliall  be  recognized  and  known  as  •  post-ronte,  upon  which 
no  higher  cliurga  sliult  be  niadti  for  the  transmisaion  orer  the  same  of  the  mails,  the 
trou)is,  aoil  tliemunitioosof  war  of  tbe  United  States,  or  panengera  or  frei^fhtpuMing 
ovetaaid  bridge,  iban  (he  rate  per  mile  paid  for  the  tranitportatian  over  the  railroads 
or  hiabways  luu'liu^  to  the  Kiid  bridge;  and  it  shatl  eqjoy  the  rights  and  privilegea 
ofotuar  pont-rouilH  in  Iho  United  Slates. 

ttKU.  'i.  That  the  said  bridge  ahatl  beconstmettd  as  a  pivot  d ran- -bridge  with  draw 
opeuiugs  placi^l  over  o  good  »□<!  snfScient  channel  of  Ibc  river :  Proridei,  That  said 
draw  opeuin|f  nhall  bo  not  leas  than  160  feet  in  nidlh  in  the  clear  at  I'Klreme  low- 
water  stHge,  if  the  bridge  bo  located  at  or  above  Market  atreet,  Purtlanil ;  nod  shall 
be  not  Icua  than  :ilH)  feet  in  widlh  in  the  clear  at  extreme  low-water  augi]  if  i  be  bridge 
bo  located  bolixv  the  limits  of  the  harbor  of  Portland;  and  that  tho  opeoioK  or  pas- 
•afie-way  shall  bo  so  provided  and  equipped  with  aheering  facilities  (bat  water  craft 
may  bo  worked  through  by  lines  when  necessary  or  desirable ;  Proridrd  alto.  That 
one  at  leaat  of  tho  adjacent  side  spans  shall  be  not  leas  than  300  feet  in  width  in  tb> 
clear  at  extreino  low-water  stage :  Prodded  aho.  That  tho  lowest  part  of  the  soper- 
.ttrucluro  of  tliu  bridge  shall  be  uot  less  than  10  feet  above  the  higncat  knowu  stage 
doe  to  tho  river's  own  frcabels,  and  that  the  piers  of  tho  bridge  shall  bx  placed  par- 
allel with  the  current  at  mean  high  alages  due  to  tht  same  freshets:  Providett  alto. 
That  DO  riprupplng  or  other  UUiug  or  projections  around  tho  piers  shall  materially 
reduce  tho  wutor-way  botwcea  them  ;  ProFid«l  aha.  That  in  case  Iho  said  bridge 
be  built  with  a  draw  oponiiig  next  to  either  bank  of  tho  river,  the  company  cod- 
•tructing  Iho  sumo  shall  oilitiRUisli  the  right  of  wharfage  on  that  bank  for  dis- 
tance of  7(HI  fvct  above  and  TUU  feet  below  the  bridge:  Pnmided  aho.  That,  npoa 
reasonablo  siKOal,  the  draw  of  said  bridge  shall  bo  opoaed  promptly  for  the  passage 
of  water  craft  of  all  kinds,  and  eaid  company  or  corporation  shall  maintain,  at  its 
own  extienNO,  good  and  aufflcient  light  and  fog  signale  ander  Ibe  diroclion  of  tho 
Llght-IloitNo  liciBTil:  And  provided  J urlher.  That  no  bridco  constmoled  nnder  this 
act  ahull  bu  lucatoil  boluw  Market  street  and  within  tbe  limits  of  the  harbor  of  ttie 
nity  ori'ortlitiicl.  No  bridge  shall  bo  erected  or  maintained  under  tho  Bnthority  of 
tl^is  uct  wbiuli  hIiuII  at  any  lime  substantially  or  materially  obstmct  tbe  free  nari- 
gatlon  of  Ihu  Huid  river,  and  if  any  bridge  erected  nndet  soch  authority  shall,  fa  the 
opinion  of  the  Hucrotury  of  War,  obstruct  ancb  navigation,  he  is  aathorized  to  cause 
■ucb  change  or  alteration  of  said  bridge  to  be  made  as  will  effeotnally  obvlatfi  Mich 
obstructions,  and  all  such  alterations  Hball  bo  made  and  all  sncb  obstructions  be  re- 
moved at,  Iho  cxiiense  of  tho  owner  or  owners  of  aaid  bridge,  and  in  case  of  any  liti- 
i'tiiii;  firim  liiis  [iruci.'diiro  or  Iruin  aiiy  oWrucliou  or  iiHi.-gi;il  obstrii   "" 
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iMttdon  tarn  ftppxoYod  by  the  Secretary  of  War,  f.ho  erection  of  the  bridge  shall  not 
be  eonnnenoed,  sod  shoald  any  chanj^e  be  made  in  the  plan  of  said  bridge  during; 
tbe  pfogieee  of  conatraotion,  each  ch:in*{o  shall  be  snbject  to  the  approval  of  the 
Sieretary  of  War. 

8bc.  6.  That  the  United  States  shall  havo  the  ri^ht  of  way  fur  snch  postal  ti'le- 
Snphie  lines  across  the  said  bridge  as  the  Government  may  construct  or  own. 

Seo.  7.  That  the  right  toalter,  amend,  or  repeal  this  act  in  heruby  expressly  reserved, 
ind  the  right  to  reqaire  any  changes  in  said  structure,  or  its  removal  at  tbo  expense 
of  the  owoers  thereof,  whenever  Congress  shall  decide  that  the  public  good  requires 
it,  ia  also  hereby  ezpreiely  reserved. 


letter  from  the  secretary  of  war  to  the  chairman  of  the 
comkitteb  on  commerce  of  the  united  states  senate. 

War  Department, 
Washington  City^  March  3,  1887. 

Sib  :  I  have  the  honor  to  acknowledge  the  receipt  of  the  letter  of  the 
9th  of  December  last  from  the  clerk  of  your  committee  inclosing,  for  the 
views  of  the  Department,  Senate  bill  No.  2904,  '*  to  autliorize  the  con- 
atmction  of  a  bridge  across  the  Willamette  River  at  Portland,  Ore- 
goo.^ 

In  reply,  I  beg  to  inclose  a  copy  of  the  report  of  the  Idtb  ultimo  of 
the  Board  of  Engineers  appointed  to  consider  the  question  of  the  con- 
Btractioo  of  this  bridge. 

The  Chief  of  Engineers  states  that  the  Board  have  given  the  subject 
eirefnl  and  intelligent  consideration,  and  that  he  concurs  in  their 
▼iewB. 

The  recommendations  of  the  Board  are  embodied  in  the  accompany- 
ing draughtof  asubstitute  for  Senate  bill  2004,  and  are  commended  by 
the  Chief  of  Engineers  for  ado])tion. 

The  bill  is  herewith  returueJ. 

Very  respectfully,  your  obedient  servant, 

William  C.  I^jdicott, 

Secretary  of  War, 

Hon.  S.  J.  K.  McMillan, 

Chairman  Committee  on  Commerce ,  U.  S.  Senate, 


XX  6. 

HAILWAT  BRIDGE  ACROSS  RED  RIVER  AT  SIIREVEPORT,  LOUISIANA. 

War  Department, 
WaJiMiujton  City,  March  1,  1887. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  flouse  of  Rep- 
resentatives a  letter  of  the  25th  instant  from  the  Chief  of  Knjrineers,  to- 
gether with  a  report  and  accompjinying  papers  from  Capt.  J.  LI.  Willard, 
Corps  of  Engineers,  which  will,  it  is  believed,  alTord  the  iuformntion 
ciHed  for  by  House  resolution  of  the  11th  ultimo,  as  follows  : 

BiBotred,  Tliat  tbo  Secretary  of  War  1>»^  requested  to  iuforfii  the  1  louse  what  8te[»8. 


BiTisable  300  miles  above  and  500  miles  below  the  bridge. 
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t  tLe  Secretary  iafonn  the  Hoom  whether  or  not  th»  Depftrt- 

ailiray  company  to  nmoTa  laid  obatnioUaih 

au<l  if  »>,  what  demaiicl  tu  ilo  so  La^  be«n  made  npon  aaid  oompany,  whenmadu,  and 


Secretary 


re|ily,  and  tvhiit  hU'p%  if  any,  iiat-c  been  taken  to  enforce  the  demand. 

JiooUtH  fnrtkrr.  That  the  Secictaiy  iafonn  the  Hoaae  what  Btepa  the  Departmant 
pnipoBvi!  to  take  to  cauiw  the  removal  nf  said  obstruction. 

1 1  TTtll  be  aet'D  from  tbe  iiccoiupaDying  retrart  tbat  the  attention  of  tfae 
pn'Bidetit  of  tlie  Vickuburg,  Sbreregiort  and  Pacific  Bailway  Compiiiiy 
was,  under  date  of  July  13,  188(i,  called  to  the  fact  that  the  bridge  in 
question  was  obstructing  the  Diivigation  of  tiie  BedBiver.  A  reBponse 
was  received  frotn  biin  July  I'fi,  188C  (copy  herewith],  stating  that  be 
bad  instructed  tbe  chief  engineer  of  tbe  company  to  examine  into  tlio 
matter  at  once  and  report  to  him  in  fnll,  wbicb  would,  in  due  coatse,  be 
submitted  tu  tbe  Eugiueer  Department.  Nothing  fiirtheron  tbe  sn^ect 
has  been  received  from  him,  bnt  tbe  lucloaed  report  shows  that  exam- 
inations of  tbe  bridge  and  river  have  been  in  progress  preparatory  to 
action. 

Section  S  of  the  river  uud  b.irbor  act  of  July  5, 1S84,  provides : 

And  ou  failute  of  the  company  or  [ictboii a  aforesaid  to  make  and  eat-abllshHoch  addi- 
tional stnictnres  within  a  reaitoiiable  time,  the  said  Secretary  shall  proccud  to  canM 
the  name  to  be  built  or  made  at  the  expense  of  the  Uniteil  States,  aud  shall  refer  tho 
tnattar  withont  delay  to  thu  Attorney- General  of  the  United  Btatcs,  whose  duty  il 
ehall  be  to  intitilute,  in  tho  nunio  of  Iho  Uuitcd  States,  proceedings  in  any  cirenit  or 
district  court  ia  tbe  United  States  in  which  snch  bridge  or  any  part  thereof  is  located, 
for  tbe  recovery  of  the  cost  thereof. 

Tbe  reasonable  time  mentioned  in  the  act  is  deemed  now  to  have 
elapsed  during  which  the  company  should  have  taken  some  steps  in  tho 
matter,  and  its  provisions  ivill  therefore  be  carried  into  effect  witbont 
further  delay. 

William  C.  Bndioott, 

Secretary  of  War. 
The  Sfeae&b  of  the  House  or  Kbpbesbntatites. 
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M  .    M  ;   » 


■id  sailwaj  oompuiy  to  remove  said  obstnictioii ;  and,  if  so,  what  de- 
■nd  to  do  80  haa  oeini  made  upon  said  company,  when  made,  and  their 
nply ;  and  what  stoM,  if  any,  have  been  taken  to  enforce  the  de- 
Mod/'  I  beg  to  say  tJiat  nnder  the  provisions  of  section  8  of  the  river 
aad  hartior  act  of  Joly  0, 1884,  the  attention  of  the  president  of  the 
lloksbiuVi  Shreveport,  and  Pad&o  Railway  Company  was,  nnder  date 
tf  July  1^  li888y  called  to  the  &ct  that  the  bridge  was  obstructing  the 
■Bflgatioo  of  the  Bed  Biver,  as  will  appear  from  theaccompanjingre- 
pmt  of  Oaptain  Willard,  and  a  response  was  received  from  him  Joly  26, 
UK  (copy  lierewith),  stating  that  he  had  instructed  the  chief  engiueer 
9t  the  company  to  examine  into  the  matter  at  once  and  reiK)rt  to  him  in 
iril,  which  woold,  in  dae  coarse,  be  submitted  to  this  office.  Nothing 
fciUier  has  been  received  fh>m  him. 

Scdion  8  of  the  act  above  referred  to  provides  ^'  and  on  failure  of  the 

coBpany  or  parsons  aforeflUEdd  to  make  and  establish  such  additional 

itnictorea  within  a  reasonable  time,  the  said  Secretary  shall  proceed  to 

esose  the  same  to  be  built  or  made  at  the  expense  of  the  United  States, 

lad  aball  refer  the  matter  without  delay  to  the  Attomey-Greneral  of  the 

Uaitcd  States,  whose  du^  it  shall  be  to  institute,  in  the  name  of  the 

United  States,  proceedings  in  any  circuit  or  district  court  of  the  United 

BMes  in  which  snch  bridge  or  any  part  thereof  is  located,  for  the  re- 

amy  of  the  cost  tiiereoE"    It  is  deemed  now  that  the  ^^  reasonable 

tiae  "'  mentioned  in  the  act  has  elapsed,  and  that  the  provisions  of  the 

act  should  therefore  be  carried  into  effect  without  further  delay. 

Yery  respectfiiUy,  your  obedient  servant, 

J.  O.  DUANE, 

Brig.  Oen^y  Chief  of  Engineers. 

Hon.  WnxUK  O.  Bndigott, 

Becretargof  War. 


lahd-bar  against  the  piers  of  the  vicksbubg,  shbeyefobt 
and  pacrpio  railway  bridge  aoboss  red  river  at  shbeve- 
fort,  louisiana. 

United  States  Engineer  Office, 

Viclcsburg^  Miss.j  February  17, 1887. 

Sir  :  I  have  the  honor  to  make  report  in  compliance  with  instructious 
cootained  in  a  letter  from  your  office,  dated  January  13, 1887,  inclosing 
aiCBolation  of  the  House  of  Bepresentatives,  of  which  the  foilowiug  is 
•  copy: 

f Forty-ninth  ConjCKM,  Moond  session.] 

oorroBBtfS  or  tub  unttbd  states  in  thr  house  of  representatives. 

January  11,  1887. 

Mr.  BlMiehaidy  from  the  Committoo  on  Rivers  and  Ilarbors,  submitted  the  follow- 
ias ;  wbieh  was  agreed  to : 

Unoirtdj  That  the  Secretary  of  War  be  requested  to  inform  tbe  House  what  steps, 
if  any,  have  been  taken,  to  cause  the  removal  of  the  sand-bar  which  has  formed  against 
tba  pien  of  the  Vioksbarg,  Shieveport  and  Pacific  Railway  Bridge  spanning  the 
Bed  BiTer  at  Shreveport,  La.,  and  which  for  more  than  six  months  has  entirely  pre- 
vented the  passage  of  boats  through  the  draw  of  said  bridge  on  a  river  navigable  300 
Mjlrs  above  and  SoO  miles  below  the  bridge. 

Jto^Trwd /art>€r,  That  the  Secretary  inform  the  House  whether  or  not  the  Depart- 
wmmi  holds  that  it  is  the  daty  of  said  railway  company  to  remove  said  obstruction ; 

8872  XNG  87 ^168 
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anil,  if  ao,  whul  duuinad  to  do  bo  baa  beeo  mado  npon  aaid  eamptnj,  wboD  msdo,  mnd 
tlii-ir  r«[ilf,  and  ivhut  BtenH,  if  say,  have  been  Ukon  t«  onfoioa  the  demand. 

lltioltfafitrlhtr,  Tliat  tho  Secretckry  iofoTm  the  Honis  irluit  otepa  the  DepartmeDt 
imipoHVB  tu  take  10  canoe  the  removal  of  aoid  obttmotioD. 
Attest: 

JoHK  B.  Clark,  Jn., 

Clerk. 

Ill  order  to  sUow  what  steps  have  been  taken  by  the  War  Department 
ill  this  matter,  I  give  herewith  the  reportof  my  predecessor,  GapLErio 
Berglaud,  Corps  of  Engineers,  transmitted  to  your  office  June  18, 1886, 
with  a  tracing  of  a  snrvey  made  under  his  direction,  a  copy  of  which 
accompanies  this  report,  in  compliance  with  instructions  given  by  in- 
dofaement  upon  a  loiter  from  Hon.  N.  C.  Blanchard,  member  of  the 
House  of  Representatives  from  Louisiana,  to  the  Secretary  of  War. 
Captain  Bcrgland's  report  contains  all  the  information  that  conld  be 
obtained  in  regard  tti  the  constrnotion  of  the  bridge,  with  reference  to 
tho  laws  and  extracts  from  all  the  official  correspondence  npon  the  snb- 
jecc  on  the  files  of  this  office. 

UiTTKR  PROM   llO^t.   K.    C.    BLANCHARD  TO   TUB   BBCRETART  OF  WAR. 

House  of  BRPRBSENTATivEe,  U.  8., 

n'lHikingloa  D.  C,  June  7,  1686. 

Sir:  At  Sbroveport,  La.,  tboroiaanilroad  bridge  across  tbe  Red  River,  constmeted 
and  inaiutaiDed.  by  Ibe  Vkksburs,  Shreveport  and  Pacific  EaUroad  CoTDpanj.  It  is 
a  fine  and  cnstly  ntriiclurc. 

A  Biiitablo  draw  was  iiro 

every  pnrpose  uiitilnow.     I _.  ._ _   ___  ^_  _ „_ 

otbor  thau  where  tlie  draw  is,  andaaacoiueqneDcethoboatscanoat,  attliis  low  atago 
of  tbo  river,  get  abuve  tho  draw.  I  inclose  yon  marked  copies  of  the  Shreveport 
Times,  ohowiug  the  trouble  more  fully  than  I  can  heredesoTib«  it. 

Tbo  Rod  River  is  one  of  tbo  longest  rivers  in  onrooontry.  At  higb  water  it  ianav- 
igable  500  miles  above  where  tbe  said  railroad  bridge  is,  and  ths  ijridge  ia  TiOO  milea 
above  the  mouth  of  the  river.    Many  steam-boats  navigate  the  river. 

I  respectfully  call  tho  matter  of  tbe  change  ia  the  channel  of  the  river  at  tho 
bridge  to  your  attention,  in  order  that  you  may  take  ateps  to  have  tbe  troablo  ob- 
viated. 

The  bill  or  act  anlborizlng  tbo  railroad  company  to  bridge  the  strekm  showB,  I  pre- 
siiuie,  thp  oblinotioiiB  asBuiued  by  tbo  company  iii  rcipott  u>  luaiiiliiuiu^  ri.iviij.ifioo 
ut  and  through  Iho  t)i'i(lj;o. 
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[Second  indorteiiioat.] 

U.  S.  Engineer  Office, 

Vicksbvrg,  Miss,,  June  18,  ISi^u 
BcBpoctAiUy  retumcil  to  the  Chief  of  EDgineers,  U.  8.  Array,  with  report  of  this 
date. 

Ebic  Bbbgland, 

Captain  of  Evgineira. 


OOnSS  OF  MABKBD  PORTIOXS  OF  SHBKVKPOIIT  Tnfi;8  1KCL08ED  Wim  ABOVE  LETTEB. 

[Blmveport  TImoa,  Juni)  1, 1S86.] 
THE  8Ain>-BAB. 

Hie  atflMner  Jokm  O,  Fleieker,  after  unloading  her  freight  near  the'  Silver,  Lake 
landiDg,  attonpted  to  pass  thxoagh  the  railroad  bridge,  hot  was  compelled  to*  back 
eat  and  tie  np.  The  sand-bar  which  has  formed  from  the  Boosier  side  above  the 
bnakwater  erected  by  the  yieksbare,  Shreveport  and  Pacific  Bailroad  Company 
extends  below  the  pivot  pier.  There  is  now  barely  18  inches  of  water  between  the 
pivot  and  the  pier  nearest  the  Bossier  bank,  and  steam-boats,  therefore,  will  be  nn- 
sble  to  go  thrcmgh  the  bridge.  The  channel  of  the  river  has  changed  positions,  and 
the  greateot  depth  is  between  the  second  pier  and  the  bank  on  the  city  side  of  the 
river.  Unless  the  sand-bar  is  removed  by  the  railroad  compan]^  the  navigation  of  the 
river  to  all  intents  and  purposes  will  be  closed  until  the  next  rise. 

[Shzeveport  Times,  June  2, 1886.] 

LOW  WATER  IX  BED  BIVEB— AN  EXTENSIVE  8AND-BAB  IN    FRONT    OF    SIIUEVEPOBT 

CLOSES  NAVIGATION. 

By  reference  to  the  meteorological  report  published  in  the  river  column  of  the  Times 
it  will  be  seen  that  Bed  River  is  now  lower  than  it  has  been  in  the  past  eleven  years. 
Sand-bars  are  creeping  out  gradually  as  the  river  falls,  and  before  long  it  will  be  an 
Msv  matter  for  a  person  to  cross  from  diore  to  shore  in  many  places  without  a  skiff 
or  boat.  In  front  of  the  city  yesterday  soundings  were  made  by  Uriah  Yincamp, 
foreman  draw-tender,  assisted  uy  Michael  Spellman,  assistant  draw-teuder  and  night 
toU-coUector  on  the  railroad  bridge.  A  sand-bar  extends  diap^onally  from  the  old 
ferry  landing  down  the  center  of  the  river,  and  leaves  a  channel  from  the  breakwater 
on  the  east  side  down  the  river  varying  from  5  to  15  feet.  There  is  also  a  chan- 
nel on  the  west  bank  from  the  steam-boat  landing  near  Cross  Bayon  down  the  river 
which  varys  from  5  to  15  feet  in  depth.  From  the  line  of  the  railroad  bridge  up 
to  where  the  bar  has  formed  on  the  east  bank  the  water  in  depth  varies  from  18 
to  36  inches.  The  soundings  taken  under  the  west  arm  of  the  draw  give  a  depth 
ranging  from  7^  feet  to  over  16  feet;  under  the  east  arm,  between  the  pivot  pier  and 
the  Bossier  side,  there  is  a  depth  of  water  ranging  from  10  to  16  feet.  The  west 
channel  between  the  bank  on  the  city  side  and  the  first  stone  pier  under  the  line 
of  the  bridge  shows  a  depth  of  from  5  to  11  feet.  Up-stream  from  the  lino  of  the 
bridge  to  the  steam-boat  landing  the  water  varies  from  4  to  11  feet.  Uivstroam 
from  the  line  of  the  bridge,  from  the  center  span,  the  depth  is  from  1^  to  4|  feet.  Up- 
itream  from  the  west  arm  of  the  draw  the  water  is  from  H  to  5  feet.  The  visible  bar 
is  below  the  center  span,  and  the  impediment  to  navigation  is  above  and  not  below 
the  railroad  bridge.  How  to  remedy  this  and  open  a  regular  channel  to  accommodate 
•team-boats  ascending  and  descending  the  river  is  the  question.  One  thing  is  posi  ti vo ; 
the  sand-bar  will  not  wash  away,  and  it  is  more  than  probable  that  in  a  few  days 
the  people  will  be  enabled  to  walk  over  to  Bossier  without  going  over  the  bridge  or 
crossing  in  a  skiff.  If  there  is  a  remedy  to  open  the  channel  it  should  be  applied 
without  delay. 


bepobt  of  captain  ebic  bbbgland,  cobps  of  engixkeos. 

United  States  Engineer  Office, 

Vicksburg,  Miss,,  June  18,  1886. 

Sib:  Incompliance  with  first  indorsement,  dated  Oflice  Chief  of  Engineers,  8th  in- 
itant,  referring  for  thorough  investigation  and  full  report  letter  of  Hon.  N.  C.  Blan- 
ehaid  to  the  Secretary  of  War,  dated  7th  instant,  stating  that  the  channel  of  Red 
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RiviT  at  Shrovonort,  La.,  nnder  bridge  of  TiokabntB,  ebuBrBpart  *Bd  Faelflo  Bail- 
road  Conipauy,  IimI  ahiflod  to  a  span  of  tho  bridge  other  than  wheia  the  draw  is, 
tbcruliy  cutting  off  uavigatioD  attore  tho  bridge,  and  n<|neatiDg  that  aotlon  be  taken 
by  tlie  War  Dopurtmeal  to  rectify  this  trouble,  I  bare  the  honor  to  anhmil  thefoUoir- 
iiigroiiort: 

An  examination  of  laws  passed  by  CoDgrc«n  reUting  to  bridge*  tetam  navigable 
stToanis  hIiowb  that  the  railraad  bridge  scross  Red  Biver  at  Shrerepott  has  reeeiTed 

TiiJH  otiico  coutaius  DO  record  to  Bhoirthat  the  plan  of  the  bridge  was  anbinitted  to 
any  ofBcer  of  the  Corps  of  Engiaeers  fbr  enggeetjons  or  re^Kirt. 

XovcDibor  :i,  1H81,  Major  Becyanrd,  then  in  oba^eof  the  improrenwrit  of  BedBiTer, 
ndilrcBitcd  the  following  comma nication  to  the  enperiotendent  of  the  Tiokabnrg, 
Shrovvport  anil  Paciflo  Railroad; 

"  I  noticed,  a  few  days  a^o,  an  item  in  the  papers  to  the  effect  that  the  offlcors  of 
the  roud  woro  expected  at  Shreveport  for  the  pnrposo  of  fixingr  upon  the  aite  of  tlie 
nropoaol  bridge  accoM  the  Red.  A  coDple  of  j'cars  ago  a  bill  was  intiodnoed  Into 
Coiigress  aiitlioriKiug  the  constraction  of  tlio  bridges  at  Uonroe  and  Shrereporl,  hot 
never  bccanio  alitw.  I  tliiak  it  wonld  be  advisable  beforeanyalepa  be  taken  towaida 
the  erection  of  said  bridge  that  the  plans,  oto.,  besnbraittedtOtneWarDepaitmeiit. 
The  Government  has  ospcndod  a  coasidornblo  smouot  of  Inoii^in  opaningnptiie 
navigaliciii  of  Upper  Red,  ond  no  struotaro  will  be  allowed  that  will  la  anj  manner 
Impair  Iho  sarao.  I  deem  it  better  to  cali  yonr  attention  to  the  matter,  soaatoaroid 
any  possililo  ironble  in  the  futnre." 

Ill  reply  to  this  the  snperintendent,  nnder  date  of  Norembet  10, 1681,  writos  aa  fol- 

"  I  have  the  honor  to  ocknowledgorecoipt  of  yoarsof  theSd  instant.    The  enbjoot 
is  one  to  which  I  will  give  the  ooosidoration  Its  importance  demands. 
*'.'J'haakiug  you  for  the  suggestion,  I  am,  very  reapectfnlly,  years, 

"  F.  Y.  Dauxby. 
"  Chiff  Enffineer  and  Stiperinte»dtml." 


"Office  CniKV  ov  i 

'•  U.  R.  Aemt, 

'■&f>(M6rr21,  1SS3. 

"  Rvspcct fully  returned  to  tUo  honorable  the  Secretary  of  War. 

"  An  cxiimi nation  of  tho  United  States  statutes  fails  to  diseoverany  law  of  Congress 

anthorizing  tlio  constraction  of  a  bridge  ocroiis  the  Red  River  at  Shrereport,  La.,  and 

In  tbo  abseuco  of  anoh  law  the  Secretary  of  War  has  no  authority  either  to  antboriie 

or  prohibit  its  construction,  bat  if  he  is  satiBficd  that  any  intended  atniotnre  of  that 

kind  will  seriously  impair  the  navieatioa  of  tho  chanQcls  of  the  navigable  wi^on  of 

the  Unitc<l  States,  he  has  not  failed  to  endeavor  through  the  Department  of  Justice 

to  prevent  the  erection  of  Buch  si 
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lln  bank  Mid  dwimeL  The  upper  or  inclined  Jetty  is  throughout  its  whole  lensth 
Wilt  «p  to  the  line  of  high  w»ter,  while  the  others  slope  from  the  high- water  line 
dem  to  ftboak  10  ftet  •bova  low  water. 

U  is  prolNiUe  thftfc  ibete  Jetties— tiie  npper  one  especially— have  Been  one  of  the 
sissas  of  the  shilttog  of  the  olisnnel  to  the  west  bank.  Of  course,  at  this  stage  ot 
watertheJefetieslWTaiioinflaeneeon  theonrrent,  but  sounding  made  last  March, 
wlien  tbe  wster  was  st  16.20  fbet  on  the  gange,  indicate  a  considerable  fill  nearly  in 
the  posttioos  when  the  ban  now  appear  above  the  surface.  At  that  stage  (15.20 
fsei)  the  eomnt  would  neeeassrily  l>e  inflnenced  greatly  by  the  npper  Jetty. 

TUs  summer  bsa  been  a  lemarkable  exception  to  the  general  rule  with  reference  to 
the  stage  of  water.  Prerioiisly  (at  least  since  1875)  the  reading  of  the  gauge  during 
MajairaJniie  has  varied  iMtween  17  f^t  and  22  feet,  giving  an  average  of  about  20  feet 
•a  the  gangs,  wliile  this  vear  the  gauge-reading  on  the  1st  of  May  was  18  feet ;  dur- 
ing the  month  the  river  All  steadily  until  the  end,  when  the  reading  was  5.2  feet. 
Daring  Jons  the  fiUl  has  been  gndnal,  until  the  minimum  was  reachMl  on  the  14thy 
the  gangs  then  leading  1.8  fbet,  since  which  there  has  been  a  slight  rise  up  to  3  feet. 
lUs  abnormal  state  of  aflUii  has  impeded  navigation  two  months  earlier  than 
amsl,  as  at  this  stage  of  water  tlie  larger  boats  which  navigate  Lower  Red  River  do 
BSt  Bl tempt  to  go  above  Bhreveport.  To  the  npper  river  one  of  the  smallest  boats  is 
dimatclisa  oeeasionaily,  depending  upon  the  amount  of  freight  to  go  up  or  come  down 
ssd  the  state  of  the  river.  Since  the  dosing  of  the  channel  through  the  west  draw- 
ma  boato  ftom  below  have  discharged  their  freight  at  the  foot  of  Cotton  street. 
This  point  is  about  as  eonvenient  for  deli verv  of  city  freight  as  if  the  boats  landed  at 
the  wharf-boaty  whidi  is  now  located  near  the  month  of  Cross  Bayou. 

A  narrow  ehannel  still  exists  through  the  east  draw-span,  through  which  the 
steamer  Biekmond  passed  on  the  13th  instant  (gnage  1.9  feet),  drawing  about  2  feet 
of  water. 

Tlie  npper  sand-bar  is  onlv  about  6  inches  above  water.  Its  immediate  removal 
eoaid  pronably  be  effected  By  eontraoting  the  water-way  by  means  of  a  floating  or 
ftxed  jetty  on  some  snob  line  as  tiiat  indicated  by  the  broken  line  on  the  map. 

Barges  ooold  be  moored  on  the  proposed  line  with  movable  plank  sheeting  extend- 
iag  to  the  bottom,  or  a  low-water  pile  and  plank  Jetty  could  be  built  on  tbe  proposed 
hm.  The  length  of  Jetty  will  be  about  500  feet.  It  is  estimated  that  the  hire  of 
Wiges  ibr  the  Jetty  would  amount  to  about  $30  per  day.  Two-inch  planks  can  be  ob- 
tsined  at  Bhievepiact  at  $13  per  1,000  superficial  feet,  from  6.000  to  10,000  feet  of 
vhieh  wonld  be  required  for  either  system.  The  piling  would  cost,  say,  |2  per  pile 
driven,  and  at  least  50  of  these  wonld  be  required.  If  a  foot  mat  is  considered  neces-- 
niy  to  prevent  scour  below  the  Jetty,  this  wonld  require  a  further  expense  of  $150. 
idditioaal  timl)er  and  labor  would  probably  increase  the  total  to  $500,  and  unforeseen 
cmtingencies,  such  as  a  sudden  rise  or  delays  occasioned  by  other  causes,  may  double 
theeoet. 

It  is  estimated  that  at  the  end  of  the  present  month  the  amount  available  for  Red 
Btver  will  be  about  $1,800. 

As  long  as  there  is  an  uncertainty  as  to  the  passage  of  a  river  and  harbor  bill  dur- 

,      ing  the  present  session  of  Congress,  it  would  appear  to  be  unwise  to  spend  a  large 

I     pDoportion  of  this  small  balance  at  this  time,  especially  as  the  interests  of  navigation 

nner  but  little,  if  any,  inconvenience  during  the  present  low  stage  of  water ;  and, 

riMmld  a  sudden  and  considerable  rise  occur  soon,  the  bars  which  now  obstruct  navi- 

giUion  may  be  swept  away  or  shifted  to  some  less  objectionable  position. 

Tlmt  nnexpeoted  and  sudden  floods  do  occur  on  Red  River  is  shown  by  the  recent 
phenomenal  rise  at  Alexandria,  due  to  heavy  rains  over  a  restricted  area.  On  the  14th 
instant  tbe  gange-readine  was  3.7  feet,  Just  before  tho  rain-fall  began.  This  coutin- 
ved  until  noon  of  the  16th,  when  the  signal-service  gauge  showed  that  28  inches  bad 
hUen.  The  river  roee  rapidly  until  3  p.  m.  on  the  IBth,  when  the  gango-reading  was 
tt.75  feety  showing  a  rise  of  25  feet  in  two  days,  and  this  without  affecting  the  river 

ftt  8hreveport,  about  300  miles  above  Alexandria. 
Very  respectfully,  your  obedient  servant, 

Eric  Bergland, 

Captain  of  Engineers. 
The  CpncF  of  Exgixkbbs,  U.  S.  A. 

Immediate  action  was  taken  on  Captain  Borgland's  report,  as  will  bo 
leen  from  the  copies  of  letters  from  the  office  of  the  Chief  of  Engineers 
giren  below : 

Office  of  the  Cuief  op  Exgineers, 

United  States  Army, 
Washington,  D,  C,  July  13, 188G. 

8is:  Beferring  to  tbe  report  of  your  predecessor,  Capt.  Erie  Bergland,  Corps  of 
cagbieen,  dated  the  18th  ultimo,  upon  a  letter  of  the  Hon.  N.  C.  Blanchard  relative 
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t>>  :!i"  ■>^I^>;^'^';."^  i.t  -bt-  u^i-z'^znia-titb^  Knt  Birir  at  Shierepor^  L*.,  e»uted  b; 
ibe  ?>ci-i^  i:»i:»tr:i.-:.'*E  ji;i<mii  the  zirtr  by  the  Viebftbnr^.  ShraTeport and  PaciSeBail- 
iKa-[  C<>c:p.ui7.  Ai^i  M  >>;hi«r  pjip^n  i»>niuc:vd  with  tbm  aabjeet  on  file  in  yonr office, 
ibn  t::^^•MC•L  ■'■"!>•"  "'"••^-•"i  niilti-imnl  to  lEi«  pnaulcnt  of  tha  railrottd  eompaDf.  is 
tncacci^tAl  ir-,-!i  »ti\iie«  Ulu  too  hare  it  delircnd  to  ita  addreaa,  Ibe  headtjQ.irtna 

Yoa  acw  ^athucLmi  to  pc^rue  thw  leller.  ami,  if  ao  dcsinNl,  retain  a  copy  of  it  for 

Yoa  will  plieade  axify  Uii*  office  of  iu  pn>p«r  delircry. 

Tbr  6>Llo«inj  ci>pi«i  >>£  tbe  intlotaemcnta  on  tbe  letterof  tl>a  HoD-  K.  C.  Blanchanl. 
ahvvia^  ;h«  ;b::Loa  of  iliid  oAce  ami  of  the  War  Drpaitntent,  an  Janiisbod  for  four 

*-  CtenCK  CmXP  OF  EXGDCKEBS, 

'■U.  8.  Abkt, 

'•JmMt20,lSX.  , 

••  RrtgrvtCiilly  tv;<irc«il  !•>  tbri  S«<tvtai7  of  War  with  eopj'  of  report  of  CapL  Eric 
t>irr);::iatl.  L\>ri<»  of  Haf^cevrt.  ii>  which  aiieation  ia  inTitcd. 

~S>  fjiratskaowa  M'lhUuAcr  the  bridx*  in  question  waa  Itailt  withont  anthority 
of  rnLtml  $;»:«»  !>«.  alchtKi^^  ihv  nilwsv  eoapaay  iraa  fiillf  iofonned  id  regard  to 
it  Wfi>n-  its  Ijaililtn}!  was  «i><Bii)eDi.-«il. 

■- Tht«  wi>nM  ^.vin  to  tii#»3i.-t)ae4««a«  U  cooiemplated  by  aection  8of  the  river  anil 
harbur  act  of  Jaly  o^  l-i^.  acd  it  i»  «asgeMed  that  the  cotDpan;  or  peraons  owning, 
ivntivUin^.  or  t>ppr.*ti:<j  tbi»  bndjw  be  rnjnired  to  catiM  aida  to  the  passage  of  tli» 
tlrsM'  opcu:ai;  »»  is  r».iij;r<nl  by  thM  M«ti<>a. 

"Tho  a>>pn>pciation  for  K«t  Riier  it  »a  itearl;  eihansted  that  Captain  Bei^land 
lliinks  it  iro;i;ii  W  navtw  :.'  -ineail  a  Urg«  proportion  of  it  at  this  time  in  rentovinjc 

"  John  If  ewtdx, 
"Chirfo/englMtrt, 
"  Brig.  «ad  BrI.  Mmf.  Ot*." 

"Was  Depaetxext,  Jmlg  7,  18^ 
"  Ki-siHVifiil'iv  TvtiiniMl  10  Ibe  Chief  of  Engineers,  who  will  take  oetion  as  sng- 
ge«(e<l  b.v  hiui. 
"  Ity  »»tdor  of  the  Secrvtarj-  of  War : 

"JOHX  TWKBDAI^, 

"Ckirf  Citric." 
Vpry  iv*poi'tfaUy,  vixir  obeili^nt  servant, 

John  Q.  Pa  see, 
AHims  Ckt^of  Enginem. 

C»Ilt.  J.  II.  WlLLARP. 


APPBRBn  XX-^BBIDGING  NAVIGABLE  WATEBS.         2679 

Ilia dnired  ibftt  the  plmn  propoeed  for  carrying  oat  tho  provisions  of  the  statnte 
ksMlMdtted  to  thfi  Heeretaiy  of  War  at  as  early  a  day  as  practicable. 
Yeiy  respeetftiUy,  your  obedient  serrant, 

John  G.  Pabke, 
AeHitg  Ckirf  of  Bngineers, 

Tlie  PBX8IDE1IT  OF 

VlGKfiBURO,  SHBSYXPOBT  AND  PACIFIC  BaILKOAD  COMPANY. 

(Throagh  Capt.  J.  H.  Willard,  Corps  of  Engineers.) 

I  sent  the  inclosare  to  Frank  S.  Bond,  then  president  of  the  railroad 
eompany,  by  registered  mail,  notifying  the  Department  of  my  action 
July  17, 1886,  and  hold  the  receipt,  dated  Cincinnati,  Jnly  20,  1886. 
Shortly  after  I  received  a  letter  from  the  chief  engineer  of  the  company 
with  a  eopyof  a  letter  from  the  president  of  the  company  to  him.  Copies 
of  both  are  given  below : 

Cincinnati,  July  28, 1886. 

Dkak  Sir:  A  oommnnication  from  the  Acting  Chief  of  Engineers,  sent  through 
m  to  Mr.  F.  S.  Bond,  president  of  the  Vicksburg,  Shreyeport  and  Pacific  Railroad 
CoBpanyy  oonoeming  the  bridge  over  Red  River  at  Shreveport,  has  been  referred  to 

1  note  in  the  letter  of  the  Acting  Chief  of  Engineers  that  onr  company  is  called 
non  to  impiOTe  the  channel  under  the  bridge  by  hnilding  **  such  aids  to  the  passage 
m  said  draw-opening  or  of  said  raft-epan  *  *  *  to  be  constructed  *  *  *  m 
thsfitrnTof  booms,  dikes,  piers,  or  other  suitable  and  proper  stractares    •    «    •    .» 

As  ttio  bridge  is  situated  about  half  a  mile  below  the  confluence  of  two  streams, 
it  is  anneceasary  for  me  to  say  that  the  improvements  called  for,  to  be  effective,  should 
be  phumed  fhmi  a  thorough  survey  of  the  locality,  which  should  extend  over  a  con- 
■derable  period  of  time. 

The  only  map  that  I  have  of  any  value  is  a  verv  detailed  one  (scale  40  feet  per  inch), 
sbowins  bed  and  banks  of  river  from  a  point  below  the  bridge  np  to  the  Junction  of 
Crass  Bayou  with  Bed  River  from  surveys  made  in  1884,  a  copy  ot  which  you  can 
have  if  von  de^ie  it. 

By  lewreooe  to  the  profile  sent  under  another  cover  you  will  see  that  the  bed  of  the 
liver  under  the  bridge  has  changed  frequently  since  the  construction  of  the  bridge 
was  undertaken.  These  periodical  soundings  were  taken  only  on  tho  axis  of  the  bridge 
and  did  not  extend  above  or  below  to  show  changes  in  the  bed  at  other  points. 

As  I  find  it  a  difficult  matter  upon  which  to  predicate  any  plan  of  improvements 
from  the  information  in  my  possession,  I  thought  that  your  office  might  possibly 
have  data  which  would  be  of  value. 

I  would  be  thankful,  therefore,  if  you  would  suggest  any  plan  to  remedy  the  do- 
feets  in  the  channel  complained  of. 

In  addition  I  would  say,  from  what  I  can  gather  from  inquiries,  I  am  of  tho  opinion 
tbst  there  was  some  correspondence  between  one  of  your  predecessors,  M%jor  Ben- 
jaord,  and  Mr.  Qreen  or  F.  Y.  Dabney,  former  engineers  and  superintendents  of  the 
Vieksbnrg,  Shreveport  and  Pacific  Railroad  Company,  about  the  year  1880  or  1881. 
This  correspondence  should  appear  in  our  files,  but  on  account  of  change  of  owner- 
ilup  of  the  road  and  the  removal  of  offices,  some  of  the  records  covering  the  period  in 
(pwstion  are  missing  and  I  can  find  nothing. . 

I  am  told  that  a  plan  of  the  bridge  was  submitted  to  Major  Benyaurd,  and  the  plan 
mroved. 

I  iueloee  copy  of  Mr.  F.  S.  Bond's  letter  to  me. 
Tours,  truly, 

G.   B.  NiCHOIJSON, 

Chitf  Engineer, 

J.  H.  WiLLARO, 

CaploJa,  Corpt  of  Bngineera,  U,  8,  A. 

P.  S. — I  would  add  that  last  fall  a  scour  at  some  of  the  piers  was  threatening  to  be 
Yvy  dangerous,  but  that  before  an  engineer  could  be  sent,  shoaling  had  taken  place, 
mring  the  changeable  nature  of  the  channel.  I  sond  a  rude  plat  of  the  river  ma<le 
btfore  tho  bridge  was  built. 

G.  B.  N. 

Cincinnati,  Ohio,  July  26,  188G. 

UiAB  Sir:  a  few  days  since  a  letter  addressed  to  the  president  of  the  Vicksburg, 
Shreveport  and  Pacific  Railroad  Company,  from  tho  office  of  the  Chief  of  Engineers, 
n.  S.  A.y  was  received,  stating  that  the  Secretary  of  War  had  good  reason  to  be- 
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licve  Ihat  m  bridge  conMnicted  by  thkt  eumiiany  acToim  tba  Bad  Bivar  M  SbrOTaport, 
La.,  in  an  obstraction  to  the  free  naTiKktioB  of  that  rircr  by  iumdd  of  tins  dlfflcnUj 
vf  jiaoaiug  the  draw-apening,  and  a  copy  waa  at  oDoe  famianed  yon  by  my  •eetetaiy. 
I  have  this  day  writtcD  to  the  DepBitment  that  the  mattar  ahaJl  atoDoa  bs  aUsnded 
In.  Will  yoa  hare  the  soodneaB  to  make  the  iini  raieiji  axamintttion  and  report  to  mo 
what,  if  anything,  shoald  be  done  in  the  matter  T  Pleaae  make  your  report  so  fall  that 
a  conv  can  be  tranamitted  t«  the  Office  of  tlie  Chief  of  Engineers  when  I  make  my 
my  formal  report  to  the  Department,  and  oblige, 
YoofH,  very  tmlv, 

Fbakk  B.  Bond, 

Prmidfmt 
O.  B.  NicuoLsox,  Em)., 

Ckiff  Unginttr,  Cincimwati,  Okie. 

I  declined  to  enter  into  correspondence.  The  subject  wasnut  a  proper 
one  for  me  to  discuss,  being  entirely  between  the  War  Department  and 
the  railroad  company.  It  woald  hare  been  eqnaUy  improper  for  me  to 
furnish  or  suggest  a  plan  to  remove  the  obstruction,  unless  offlcialty 
directe<l  to  do  so,  and  information  and  copies  of  correspondeDce  bear- 
ing OQ  the  case  conld  not  be  famished  from  the  oflScial  flies  of  this 
office  except  npon  the  order  of  the  Secretary  of  War. 

In  obedience  to  instractions  from  the  Office  of  the  Chief  of  Engineers, 
dated  Aagast  12,  ISSC,  I  sabmitt«d  a  project  for  the  expenditare  of  the 
appiopriatioQ  for  impro%*iag  Bed  River,  Lonisiana  and  ArkaDaah,made 
by  the  act  approved  Aagast  5, 18SG,  in  which  I  recommended,  in  snb- 
stance,  that  nothing  be  done  for  the  correction  of  the  channel-way  at 
Shreveport  antil  it  was  known  what  the  railiuad  company  intended  to 
do.  My  project  was  approved  Aagast  28, 1886,  and  work  has  been 
prosecuted  lo  accordance  with  its  terms,  as  stated  in  the  montlily  re- 
ports. 

A  little  work  has  been  done  at  the  bridge  for  the  immediate  benefit 
of  navigation.  The  snag-boat  Florence  experimented  somewhat  in 
washing  the  bar  September  21,  ISSG,  took  soandings  above  and  below 
the  draw,  gauge  retuling — 0.3  foot,  and  found  no  difficulty  in  passing. 
The  snag-boat  Howell  removetl  two  wrecks  from  the  east  opening  Octo- 
ber 23, 18SG,  gaage  reading  4  6.1  feet.  T\ie  Florence  removed  Jams  and 
wreck  from  the  draw  openings  November  27,  gaage  reading  -t-9.3  feet 

In  obedieucu  to  Gccitiral  Ordf-is,  No.  7,  UL-adquartcrs  Corps  oTEngi- 
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ttftt  it  is  Bofe  to  say  that  oavigatiou  throagh  tho  draw  opcoiugs  is  now 
mpracticable  at  aoy  BtiMie  less  tbaii  5  feet  above  low  water. 

I  give  below  a  partial  list  of  steam-boats  ttiat  bare  passed  tbe  Sbreve- 
port  Bridge,  np  or  down,  between  'September  21, 188C,  and  Febmary  9, 


Vtm. 

B<mL 

'ESET" 

Gaue*. 

srV 

2            B 

ritt. 

+11 

Vi 

„'.-■. 

+  1.0 

The  following  table  gives  tbe  stage  of  wat«r  on  the  Shreveport  Gange 
fiDiu  Jane  1.  ISStf,  to  Fobroaty  15,  1887.  The  zero  is  low  water  of 
1879: 


+1.8 

+a.B 

+J.6 


attj 
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I  also  trauHiiiit  borcwitli  a  traciug  of  n  survey  mtulu  ii>  Janiiat?, 
to  compare  witk  tliJt  sent  n'itb  CapLaiu  Berglauil's  report,  and  ab  _ 
sliowiiig  tbe  elevatiou  of  the  bridge,  tlie  line  of  luw  water,  and  Qu| 
lions  of  tbo  bottom  at  different  dates.  It  will  bo  noticcil  tbat  thep 
was  very  nearly  at  tbe  same  low  stage  wben  each  survey  was  mad^ 
ing  sbgiitly  in  June  and  nearly  at  a  stand  in  January.  The  mipC 
not  reduced  either  to  tbo  same  stage  or  to  low  water,  bolb  becaiutf 
desired  to  sbow  tbe  actual  condition  of  affairs  when  tbo  surveya^ 
made,  and  because  tbe  arbitrary  reduction  of  the  waler-surlacei^ 
alluvial  stream  to  low  water  does  not  give  a  map  witb  con  tour  linw 
responding  to  low  water,  but  shows  a  formation  of  tbe  river-bed  ■. 
can  uot  exist  at  that  stage. 

Very  respectfully,  your  obedient  servant, 

J.  11.  WiLLARD, 

Captain  of  ilngiiiM 
The  Chief  of  Engineers,  V.  S.  A. 


pREsiDENx's  Office, 
Cincinnfiti,  Ohio,  July  26,181 
Dear  Sir  :  Your  letter  of  the  13th  instant,  addressed  to  tbe  p 
dent  of  the  Vicbsburg,  Shreveportand  Pacilic  Railroad  Company,  : 
-the  ofBce  of  tbe  Chief  of  Engineers,  U.  S.  A.,  stating  that  the  Secic 
of  War  has  good  reason  to  believe  that  a  bridge  constructed  bj 
company  across  the  Red  River  at  Shreveport,  La.,  is  an  obstructi4 
•the  free  navigation  of  that  river  by  reason  of  tite  difficnUy  in  |>ai 
tbe  draw  opening,  etc.,  was  received  during  my  absence  in  theBse 
have,  however,  instructed  onr  chief  engineer  to  examine  into  tbe 
tcratonce,  and  make  a  report  to  mo  in  full,  which  williu  dnccoori 
transmitted  to  yon  when  received. 
Yours,  very  respectfully, 

Frakk  S.  Bomd, 
Pfciiifg 


V 


^. 
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po  far  at  least  as  tlie  Salem  bridge  is  coDcerncd,  and  '^his  is  provided 
inr  in  the  plan  of  the  bridge  by  a  channel- way  aronnd  its  west  approach, 
Jmt  tlie  Board  did  not  find  the  existence  of  such  a  channel- way  to  be  a 
bet."  This  channel-way  should  be  ^^  made  and  maintained  with  a  least 
dear  width  of  100  feet,  and  on  a  line  to  be  selected  by  the  United  States 
[4^gineer  officer  in  charge  of  the  river  improvement;  and  an  opening 
[  throagh  the  bridge  approacli  of  a  dear  width  of  not  less  than  70  feet  on 
r  i^  dae  east  and  west  line  should  be  required  to  be  made  whenever  the  river 
^tUes  to  a  25-feet  stage,  and  to  be  maintained  until  the  river  £Edls  below 
\^Mt  stage.''  This  channel- way  and  opening  in  the  bridge  approach 
^to  be  made  and  maintained  by  the  owners  of  the  bridge  at  their  own 
Expense.'' 

The  views  of  the  Board  are  concurred  in  by  this  ofiice,  and  it  is  rec- 
Ommended  that  the  bridge  authorities  be  requested  to  comply  with  its 
teqafrements,  and  to  this  end  that  a  copy  of  the  report  of  the  Board  be 
fhniished  for  their  information. 

Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 

Brig.  Oen.^  Chief  of  Engineers. 
Hon.  William  O.  Endicott, 

Secretary  of  War. 

[First  indoneme  ntl 

War  Department,  April  23, 1887. 

The  recommendation  of  the  Chief  of  Engineers  is  approved,  and  the 
ridge  authorities  will  be  notified  that,  as  they  have  proceeded  to  build 
tie  bridge  without  waiting  for  the  approval  of  its  plans  by  the  Secie- 
iry  of  War,  contrary  to  the  provisions  of  section  3  of  the  act  approved 
nly  29,  188G,  which  provides  that  until  the  plans  and  location  of  the 
ridge  are  approved  by  the  Secretary  of  War  the  bridge  shall  not  be 
uilt,  tbe  Secretary  of  War  can  not  approve  the  Y)lans  until  the  require- 
ments of  the  Board  of  Engineers  are  complied  with,  and  that  if  they  are 
ot  complied  with  it  will  be  necessary  for  him  to  take  action  under 
ection  8  of  the  river  and  harbor  act  approved  July  5,  1884,  which 
rescribes  the  action  to  be  taken  in  cases  of  this  character. 

By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Cleric. 


REPORT  OF  BOARD  OF  ENGINEERS. 

Portland,  Oregon,  April  3, 1887. 

Sir  :  The  board  of  officers  of  the  Corps  of  Engineers,  constituted  by 
special  Orders  No.  183,  dated  Headquarters  Corps  of  Engineers,  U.  S. 
Lrmy,  Washington,  D.  C, November  30,  1886,  '*♦  ♦  •  to  consider 
kod  report  upon  the  plans  for  the  construction  of  the  bridge  across  t\ny 
Willamette  Biver,  in  the  State  of  Oregon,  authorized  by  the  act;  np- 
>roired  July  29, 1886,'^  has  the  honor  to  submit  the  following  report : 

By  paragraph  3,  Special  Orders  No.  13,  dated  Headquarters  Cori)s 
if  Bn^neers,  17.  8.  Army,  Washington,  D.  C,  January  21, 1887,  Cai)t. 
];harles  P.  Powell,  Corps  of  Engineers,  was  relieved  from  duty  as  a  mem- 
Der  of  the  Board,  and  Lieut.  Edward  Burr,  Corps  of  Engineers,  was  de- 
tailed as  a  member* 

The  Board  met  in  Portland,  Oregoqi,  February  11, 1887,  upon  the  call 
iCthe  senior  member;  and,  after  considering  the  papers  and  maps  re- 
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:.:•}  l"  ari  Vy  t!n'  I)e|i:>rtiuoiit,  procewleil,  on  February  13,  to 
■^■^'  •.  Vm  r..>;iril  visir»Hl  tlu^  site  of  the  bridge,  and  fonnd  tbs 
\'.i.:-.  o':-'Kciil  in  iii-uimliiiicc  with  tlieiilaas  submitted  to  the 

i ^\  .1?  I'-i-  \:\*  approval.  An  examination  was  made  of  tfce 
■•i  ■■?  ,i;>i'i"a.-ln'.s  ami  of  tlic  supposed  Ligli-water  chumd  ■■ 
I.'  «■■;■*:  i^':i7».ifu. 

iT"  il  ^'ri.'vtsi'iiis  of  tUo  act  nnthorizing  the  bridge,  aa  fkru 
sis  .  I'  rl:  #  reivrt  atv  loiicerned,  are : 
V-  '.  r-Ui'  ■:;.»>■  Ivbittlt,  at  the  option  of  the  city  of  Salem,  i 
^- .  T  m':!:  i-jlTukeii  ami  continuous  spans. 

:  ':  '.<  -:■.>;  i::^r,  the unin  sjvau  shall  baover  the  main  ch 
■  >.-;  ^   i".  Iv  of  sui-ii  width  and  of  sucli  beight  aboveax- 

.^  Li  :■  -.;  i.-'i  as  ttitf  Secretary  of  Wai"  may  prescribe;  ud 

<  ■  ii"  ■...■  ,i:  r;^!it  au^les  to,  and  it8  piers  parallel  with,  tl» 

,  '.•z\[—  >:■..;::  V  \^v.i.z  and  located  under  and  subject  to  snch 
■4  ■.■  ;:  ■.':-.■  *cvLir::y  of  uavigatiou  of  navigable  rivers  as  the  See-  . 
iv.irs:  iV.  v:i.s<r;lv:  and  to  secure  that  object,  the  city  of  Si- 
*:■.'.■:::::  : '  :'.!0  Secretary  of  War,  for  his  examination  and  ap-  " 
L*:;-  .;;:<'.  i;r.i\v:u,c  of  the  bridge  and  a  map  of  the  location, 
:.i:-.:  iU;a:!ti',  ::!vr!M,itiou  as  to  the  river. 
:  :  :li.'  ;''-,r.i:i  a:?d  location  of  the  bridge  are  approved  by  tbe  , 
1 :'  ^\  u;-  :::i'  l>7:di;o  shall  not  be  built;  and  that  any  chaoi^  . 
so:':  uc  iTio.^t?  sli.i!;  W  subjwt  to  the  approval  of  the  Secifr  ' 

L !;  .il:ora::o:!S  or  iliatiires  as  the  Secretary  of  War  or  Congnii 
:c  ;-.  ::u'  or-.d^e  shall  Iv  ma».le  by  the  city  of  Salem  at  its  own 

o;'  :Ir,s  .U-:  :s  t;tfr»'u:i;i.>  a(i[iended." 

\vy\  t'.-;".;.i  :'.:o  brid.se  alre*ly  completed  by  the  city  of  Salem, 
:o  !r.i:V.c  as  .i  t:\t'  hicUway  bitdge,  Mr.  J.  II,  Albert,  cliair- 
i>  I'r.o.cc  co::;::::::»v  of  tlio  «vmicil  of  the  city  of  Salem,  iu  a 
■i-  IamivI,  a  io;'y  ot  w  iiu-U  is  hercuuto  appended,'  explains  the 
iics  or  i\:c  I'iiiM:::^;  of  the  bridge  previous  to  tlie  approval  by 
'::s  p?au  ami  location. 
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>  piers  are,  as  neariy  as  practicable,  paralTel  to  these  currents, 
provided  witti  braeed  and  planked  pile-drift  breakers. 
Willamette  River  at'Salem  has  on  the  east  a  bluff  bank  resting 
mted  gravel,  and  on  the  west  the  low  alluvial  bank  of  the  bottom- 
Those  bottom-lands  have  more  or  less  of  dense  timber  on  them. 
Lnnel  crosses  the  river  just  above  the  town,  due  to  the  bend  im- 
ily  above,  and  follows  the  east  bank.  It  may  be  considered  per- 
.  Widths  at  ordinary  low  water  are  from  700  feet  to  900  feet 
Villamette  Biver  stuids  below  a  10-foot  stage  about  five-sixths 
$rear.  Its  freshets  occur  during  the  fall  and  winter  seasons,  are 
by  rains,  and  are  usually  of  short  duration.  Tire  river  both 
id  fhlls  rapidly,  having  been  known  to  rise  9  feet  4n  nine  hours  at 
The  duration  of  high-water  stages  is  seldom  more  than  a  few 
a  time.  The  highest  waters  at  Saiiem  for  each  year  since  1874, 
e  exception  of  1884,  have  been  as  follows : 


Height. 

YCATB. 

Heiglit 

Yean. 

Height. 

Yean. 

Height 

Feet, 
15 
23.8 
22.2 

1877 

F^. 
25 
1Sl5 
22.5 

3880 

Feet, 
22.6 
86.2 
23.2 

1883 

1886 

FeeL 
25 

1878..--. 

1881 

28 

1879 

1882 

25.4 

nean  is  24.0+  feet ;  or,  omitting  high  water  of  1881,  which  was 
flood,  is  22.9+  feet;  and  28  feet  is  the  limit  of  ordinary  high 

bllowing  table  gives  the  duration  of  the  different  stages  of  the 
t  Salem  for  the  years  1879, 1880,  and  1881,  the  only  years  for 
readings  are  available:  1881  was  the  year  of  highest  water.  It 
the  short  duration  of  stages  above  20  feet,  and  especially  of 
ftbove  23  feet. 

WILLAMETTE  EIVEB  AT  SALEM, 
Table  showing  duration  of  river  stages  for  the  years  1879-'61. 


&-re«dings. 

1879. 

1880. 

1881. 

Gauge-roadings. 

1879. 

1880. 

Daye. 
1 
2 
1 

1881. 

)t 

Daye. 
64 
41 
28 
37 
24 
87 
55 
23 

Daye. 
64 
40 
24 
34 
10 
140 
84 
7 

Daye, 

61* 

61 
25 
46 
lO'J 
29 
18 

20  feet  to  21  feet 

21  feet  to  22  feet 

Daye. 
3 

Daye. 

2feet 

2 

3feet 

22  feet  to  23  feet 

23  feet  to  24  feet 

3 

8 

4feet 

5  feet 

24  feet  to  25  feet 

1 

lOfeet 

25  feet  to  30  feet 

5 

15  feet 

30  feet  to  35  feet 

3 

iOfeet 

35  feet  to  40  feet 

2 

gallon  is  suspended  to  a  large  extent  at  low-water  stages.  At 
[ages  the  river  currents  are  very  strong  in  places,  aud  the  river 
a  great  deal  of  drifb.  The  locks  at  Oregon  City,  70  miles  below 
formerly  largely  controlled  the  navigation  of  the  Upper  Willa- 
Siver,  and  still  do  so  in  a  lesser  degree.  These  locks  are  closed  by 
)  of  11.5  feet  at  Oregon  City  ^  and  this  suspends  all  navigation  on 
er  from  above  to  Portland.  But  the  river  itself  is  navigable  at 
d  stages.  To  obtain  information  on  this  point,  a  letter  (copies 
)r  and  replies  hereunto  appended*)  was  addressed  to  masters  of 
lx>ats  on  the  Upper  Willamette  River,  and  they  were  unanimous 
I  point. 

*  Omitted. 
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New  lines  of  railroad,  conoectiDg  with  tbe  river  traffic  at  points  abo¥ 
Oregon  City,  have  materially  changed  the  condition  of  aSbirs  thi 
formerly  existed,  and  navigation  of  the  Upper  Willamette  Biver  viL 
and  does,  continue  after  the  Oregon  City  Locks  are  closed  by  hi^ 
water.  Tbe  river,  then,  should  not  bo  obstnicted  to  navigation  at  an; 
stage,  and  tbe  Oregon  City  Locks  mast  be  neglected  in  congideriDg  tli< 
question. 

With  the  bridge  under  consideration,  the  only  qaestion  is  as  h 
whether  it  gives  a  sufficient  headway  for  the  passage  of  boats  at  liigb 
water  stages.  The  localion  is  good,  and  perhajis  as  little  objectionabli 
as  any  that  conid  have  been  chosen. 

The  bridge  is  practically  at  right  angles  to,  and  the  piers  are  prae^ 
chlly  parallel  witb,  the  currents,  and  the  passage  of  bc^ts  is  easy.  Tb 
spans  are  ample,  and  the  piers  form  but  slight  obstmctious. 

Tbe  dear  headway  at  low  water  is  66  feet.  At  a  25-foot  stage  boat 
drawing  3  feet  can  pass  around  the  west  end  of  the  bridge  if  provisioi 
be  made  for  this  passage  by  clearing  a  proper  channel-way  through  th 
timber  above  and  below  tbe  bridge,  and  by  making  removable  a  poi 
tion  of  the  bridge  approach,  which  consists  of  pile  bents,  stringers,  an 
flooring,  and  which  slowly  grades  down  to  the  level  of  tbe  bottom  o 
the  west  bank. 

There  will  be  a  clear  headway  of  6C— 25  =  41  feet  under  this  bridg 
at  a  25'foot  stage;  and  above  that  stage  there  will  be  a  clear  passagi 
way  around  the  bridge  of  a  depth  of  3  feet  or  more,  and  navigation  wi 
always  be  possible  to  boats  of  a  not  greater  height  than  41  feet  1 
stages  of  28  feet,  the  limit  of  ordinary  high  water,  boats  of  a  not  great* 
height  than  38  feet  will  always  have  sufficient  liead way  under  thebridg 
Floods  of  more  than  28  feet  are  of  very  infrequent  occurrence,  thei 
being  but  one  recorded  greater.  The  following  table  shows  the  hagbl 
above  the  water-line  of  the  smoke-stacks,  king-posts,  and  pilot-boost 
of  Upper  Willamette  Biver  steamboats: 
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I 

ISie  Board  is  also  of  the  opinion  that  these  king  posts  are  annecessa- 

Skj  bigh«  that  they  can  be  ont  down  at  a  small  expense,  and  that  the 

lieight  of  the  piIo^hoases  of  steamboats  should  govern  the  headway 

ander  bridges  on  this  river,  as  it  does  on  the  Mississippi  and  Ohio.    A 

headway   of  41  feet  under  this  bridge,  at  the  stage  that  will  open 

a  channel  around  the  bridge,  seems  to  the  Board  sufficient,  in  view 

of  the  &ots  that  the  greatest  height  of  pilot-house  is  but  33  feet 

11  inches;  tiiat  this  pilot-house  is  that  of  a  boat  not  properly  an  Upper 

Willaoiette  Biver  boat ;  that  the  heights  of  the  pilot-houses  of  the  two 

largest  carriers,  Bonanza  and  Champion^  are  respectively  33  feet  4 

in<£es,  and  29  feet  1  inch,  and  that  the  probabilities  are  against  any 

future  increase  in  size  of  the  boats  of  this  river. 

The  short  duration  of  the  high-water  stages  would  cause  this  bridge 
to  be  an  obstruction  to  navigation  for  only  short  periods,  and  at  long 
intervals  apart,  even  if  a  channel- way  around  the  end  of  the  bridge 
were  not  provided.  In  1881,  the  year  of  greatest  flood,  the  river  was 
above  23  feet  but  eleven  days,  and  for  not  more  than  six  days  at  any 
one  time ;  and  in  1879  and  1880,  did  not  rise  above  23  feet.  But,  as 
the  river  is  navigable  and  navigated  at  all  high  stages,  and  as  at  high 
itsges  property  and  life  are  endangered  and  may  be  saved  by  the 
.  prompt  arrival  of  a  steam-boat,  the  Board  deems  it  advisable,  so  far  at 
least  as  the  Salem  Bridge  is  concerned,  to  keep  the  river  open  at  all 
itams. 

nds  is  provided  for  in  the  plan  of  the  bridge,  by  a  channel-way 
around  its  west  approach ;  but  the  Board  did  not  find  the  existence  of 
neh  a  channel-way  to  be  a  fact. 

Such  a  channel- way  should,  then,  be  required  to  be  made  and  main- 
tained, with  a  least  clear  width  of  100  feet,  and  on  a  line  to  be  se- 
iMed  by  the  United  States  engineer  officer  iu  charge  of  the  river 
iinpiovement:  and  an  opening  through  the  bridge  approach  of  a  clear 
width  of  not  less  than  70  feet  on  a  due  east  and  west  line,  should  bo 
required  to  be  made  whenever  the  river  rises  to  a  25  foot  stage,  and  to 
be  maintained  until  the  river  falls  below  that  stage.  This  channel- 
way  and  opening  in  the  bridge  approach  should  bo  made  and  main- 
tained by  the  owners  of  the  bridge  at  their  own  expense. 

It  may  be  remarked  here  that,  during  the  time  that  this  temporary 
opening  would  be  required  in  the  approach,  the  bridge  is  closed  to 
traffic  by  the  flooding  of  the  end  of  this  approach. 

The  Board  therefore  recommends  that  such  a  channel- way  be  made, 
and  that  the  bridge  approach  bo  prepared  for  making  such  a  tempo- 
rary high-water  opening  through  it.  When  these  improvements  have 
been  made  and  proper  guaranties  have  been  given  that  they  will  bo 
maintained,  the  Board  sees  no  serious  objection  to  the  appro v<al  of  the 
bridge  as  constructed. 
The  papers  referred  to  the  Board  are  returned  herewith. 
Very  resi)ectfully,  your  obedient  servants, 

W.  A.  Jones, 

Major  of  Engineers. 
W.  Young, 

Captain  of  Engineers. 
Edw.  BURll, 

First  Lieutenant  of  Engin^rs. 

To  tiie  Chief  of  Engineers,  U.  S.  A. 
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REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION  FOR  1886. 

The  Mississippi  Eiver  Commission, 

President's  Office, 
New  York,  September  20,  ISSG. 

Sir:  The  Mississippi  River  Commission  has  the  honor  to  submit  the 
following  report,  embracing  the  subjects  specified  below,  to  wit: 

(1)  Progress  of  surveys  aud  exarainatious  from  July  1, 1885,  to  Juno 
30, 1880. 

(2)  Progress  of  construction  from  July  1, 1885,  to  June  30, 1886. 

(3)  Levees. 

(4)  Financial  statements  and  estimates. 

PROGRESS  OF  SURVEYS  AND  EXAMINATIONS. 

J^o  field  work  has  been  done.  A  small  force  was  retained  till  the 
close  of  the  fiscal  year,  in  the  office,  under  the  direction  of  the  Secretary 
of  the  Commission,  for  the  reduction  of  the  work  of  previous  seasons. 

Qauges, — In  September,  1885,  for  want  of  funds,  the  gauge  readings 
8872  ENa  87 1 69  26a9 
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at  Grand  Eddy,  Mo.;  Padncali,  Ky.j  BelmoDt,Mo.;  Ot^enville,  Miss., 
and  College  Point,  La.,  were  discootinaed.  There  Fetnain  eighteoa  sta- 
tions at  which  gauges  are  laaintaiued. 

Discharge  obaervatwna. — The  reduction  of  the  notes  of  the  six  dis- 
cbarge parties  which  were  in  the  field  from  Septeoiber,  1684,  to  April, 
1885,  has  been  contiuacd  and  will  bood  be  completed. 

Pr^aration  of  maps. — Work  <m  the  charts  of  the  1 :  10,000  series,  233 
ill  number,  ia  npproacbing  completion ;  and  the  1 :  20,000  series,  reduced 
fVom  the  preceding,  is  in  process  of  pablication.  The  inch-to-the-milo 
series  has  been  pablished  complete,  bat  some  of  the  sheets  require  ad- 
ditions from  later  sun'eys.  The  map  of  the  Alluvial  Valley,  oo  a.  scale 
of  1  inch  to  5  miles,  is  finished,  and  ready  for  printjug  when  funds  ftro 
available. 

(For  details  see  report  of  Captain  Tortle,  Appendix  A.) 

PBOQRESS  OP  COHBTEDCnON. 

In  the  absence  of  appropriations  no  work  has  been  done  in  the  dis- 
tricts below  Cairo,  beyond  what  was  necessary  for  care  and  preserva- 
tion of  property,  except  such  moderate  repairs  of  existing  works  as 
could  be  made  with  the  balances  available  for  contingencies. 

The  general  service  purchased  and  delivered  stone  for  repairs  of  re* 
vetmeut  at  Hopefield  Lend,  in  IS'ovember  and  December,  1885,  and  part 
of  its  plant  is  now  employed  iu  the  work  for  the  protection  of  the  Mem- 
phis City  front. 

(For  details  see  the  report  of  Q^ptain  Tnrtle,  Appendix  B.)  ^ 

The  itresent  value  of  the  construction  plant  owned  by  tho  'Govern- 
ment, and  employed  on  the  Mi-ssissippi  Kivor  from  Ues  Moines  Bapid^ 
to  the  Head  of  the  Passes,  is,  approximately,  91,061 ,000,  of  Trhich 
$1,014,000  is  iu  floating  pliint,iiud  947 ,000  in  instruments, office fiimituro, 
tools,  &c.  Detailed  statements  of  this  plant  and  of  its  value  are  given 
in  the  reports  of  the  several  officers.  Two  Low-boats  belonging  to  the 
third  district  have  been  lent  to  tho  Missouri  River  Commission  during 
tho  suspension  of  operations. 

Tbc  diminution  in  value  sinc^  the  last  report,  amounting  to  about 
$200,000,  ill  part  repreMi'itls  t!ic  ilelerioratiou  during  :i,  long  period  of 
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The  operations  of  the  past. year  comprise  repairs  to  closinp^  dams  at 
Deiimark,  Carroll,  Hickory,  and  Slim  islands,  construction  of  dums  at 
We^tport  Ohate  and  the  Fritz  islands,  completing  revetment  at  Cin- 
cinnati Lauding,  and  dredging  in  Quincy  Bay,  Uickory  Chnte,  and  ou 
Wyaeonda  Bar,  with  minor  n^pairs  and  work  of  shore  ])rotection. 

Navigation  daring  the  year  has  been  generally  good,  but  little  deten- 
tion from  shoal  water  being  reported. 

(For  details  see  report  of  Captain  Eoffher,  Appendix  C.) 

(District  from  the  Illinois  River  to  the  Ohio  River,  241  miles.    OCiccr  in  cliargo, 

Maj.  O.  H.  Emsty  Corps  of  Engineers.) 

The  general  plan  in  this  district  contemplates  a  continuous  improve- 
ment from  Saint  Louis  down,  by  confining  the  river  to  an  approximately 
uniform  width  of  2,500  feet  and  protecting  the  banks  from  erosion.  The 
object  is  to  secure  a  minimum  low- water  depth  of  C  feet  from  the  month 
of  the  Illinois  to  Saint  Louis,  and  of  8  feet  from  Saint  Louis  to  the 
Ohio.  The  methods  employed  are  to  direct  the  flow,  and  to  build  up 
new  banks  with  solid  material  caught  from  the  river  itself  by  means  of 
hurdles,  and  to  revet4:he  new  banks  so  formed  as  well  as  the  natural 
banks  where  subject  to  caving.  Work  is  also  done  at  detached  points, 
when  specially  authorized,  as  at  Alton  and  Saint  Louis  harbors  and  on 
the  east  bank  near  Cairo. 

From  lack  of  funds  operations  have  been  confined  to  such  repairs  as 
were  necessary  to  prevent  loss,  and  to  additions  that  seemed  advisable 
in  view  of  the  action  of  existing  works.  Kepairs  were  made  at  Hoi-se- 
tail.  Twin  Hollows,  and  Chesley  Island,  and  the  hurdles  at  rulltight 
and  Jim  Smith's  were  raised. 

The  works  in  this  district  suffered  little  damage  during  the  winter, 
and  are  now  in  good  condition.  Large  deposits  have  been  formed  be- 
hind them,  and  a  minimum  channel  depth  of  8  feet  maintained  for  22 
miles  below  Saint  Louis.  A  least  depth  of  5^  feet  is  reported  in  that 
part  of  the  river  which  has  not  been  improved. 

On  February  13, 188C,  the  fleet  of  this  district  was  carried  from  its 
winter  harbor,  behind  Carroll's  Island,  12  inWos  below  Saint  Louis,  by 
ice,  and  several  pieces  destroyed  or  damaged  beyond  n»i)air.  The  loss 
including  expenses  of  recovery  and  repair,  was  about  810,000. 

(For  details  see  report  of  Major  Ernst,  Appendix  D.) 

WORKS   BELOW   CAIRO. 

The  general  plan  adopted  by  the  Commission  for  the  improvement  of 
the  river  from  the  mouth  of  the  Ohio  to  the  mouth  of  Ked  IJiver  con- 
templates the  reduction  of  the  low-water  width  to  about  ^^,000  feet,  by 
means  of  permeable  dikes,  behind  which  artilicial  banks  sliall  be  formed 
by  deposit,  and  the  preservation  of  the  natural  curves  of  the  river  by 
revetting  caving  banks,  together  with  the  construction  of  levees  as  a 
secondary  means  of  maintaining  the  regimen  of  the  river.  I>elow  Ked 
Uiver,  by  reason  of  the  depth  of  water  and  tlie  comparative  stability 
of  the  banks,  no  works  of  contraction  are  required. 

Therectiflcation  of  the  Ked  and  Atchafalaya  Kivers  presents  a  special 
problem,  a  solution  of  which  was  ofl'ered  by  the  Commission  in  their  re- 
port of  December  10,  1884,  the  plan  presented  being,  however,  subject 
to  modification  after  further  study  of  the  conditions. 

Beyond  their  general  plans,  works  of  improvement  and  protection  at 
certain  places  have  been  specially  authorized  and  x)laced  in  charge  of 
the  Commission, 
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Since  the  last  report  no  work  bas  been  doae  in  this  district  beyond 
wbat  was  necessary  for  tbe  care  tind  preservation  of  plant,  and  ancU 
slight  repairs  to  the  works  on  P)um  Point  Beach  as  their  condition 
seemed  to  rcqaire  and  the  state  of  the  funds  )>cnnitted.  A  small  break 
at  the  upper  angle  of  the  Osceola-Bullerton  Diko  was  closed,  with  the 
immediate  cfi'ect  of  filling  up  tbe  excavation  behind  it,  which  bad  been 
cansed  by  the  scour  of  the  current  throngb  tbe  gap. 

Tbe  damage  to  the  works  during  the  past  year  bas  been  slight,  and 
bos  not  materially  impaired  their  efBcieucy.  A.  considerable  amoant  of 
pile-dike  has  been  broken  oQ  at  the  20-foot  level  from  tbe  decay  of  the 
material  nsed,  but  the  lower  parts,  with  the  foot-mats,  remain,  and  tbe 
dcjiosits  which  have  formed  behind  them  are  unaffected.  The  revet- 
ment at  Fletcbor'd  Field  was  exposed  at  both  ends  by  the  caving  of  the 
nnprotectcd  bank  above  and  below  it,  but  bas  held  its  place  with  very 
little  loss.* 

The  main  low-water  channel  through  this  reach  is  becoming  well  de- 
fined, both  in  position  and  iu  depth,  while  the  secondary  channels  are 
being  obliterated.  The  channel  through  Plum  Point  Crossing  has  not 
changed  its  form  during  the  past  season,  through  all  stages  of  the  river. 

(For  dctailsof  the  work  and  tabulated  results  of  surveys  see  report  of 
Captain  Leach,  Appendix  E.) 

SECOND  DISTRICT. 


The  only  works  of  improvement  in  this  district  daring  the  i>a6t  year 
have  been  the  repair  of  a  serious  fault  in  the  revetment  of  Hopefleld 
Bend  and  tbe  reballasting  of  a  part  of  this  revetment,  and  of  that  on 
the  Memphis  city  front.  This  was  completed  in  Jauaary,  18SC,  since 
which  time  no  change  has  taken  place  in  the  condition  of  the  work  at 
either  place.    The  amount  expended  was  about  ^-(l,01>0. 
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Island  system  of  dikes,  by  repairs  and  extension  of  esiHting  works,  and 
coDStniction  of  one  additional  cross-dike,  tlie  whole  amount  expended 
being  abont  $13,000. 

Enmination  shows  in  general  satisfactory  resnlts  from  the  works. 
Even  where  the  dikes  liave  disappeared,  as  at  Duncansby,  they  had 
already  accomplished  the  purpose  for  which  they  were  bnilt,  and  the 
channel  secured  by  them  is  still  maintained.  The  revetment  at  Pilcher's 
Point  hsis,  in  many  places,  slipx>ed  oat  of  sight,  but  the  bank  line  has 
sabstaniially  retained  its  position.  The  Mayersville  revetment  has  not 
SQoeeeded  in  holding  the  head  of  the  island. 

The  least  channel  depth  on  the  reach  during  the  year  has  been  13  feet. 

(2)  Vkikslmrg  Harbor. — ^No  work  has  been  done  here  during  the  year. 
Examination*  shows  that  the  cut  through  the  bar,  which  was  dredged 
in  1883  to  the  zero  of  the  gauge,  has  been  filled  to  an  average  depth  of 
7.5  feet.  The  revetment  at  l3elta  Point  has  suffered  no  material  losS| 
and  the  shore-line  is  unchanged. 

(For  details  see  report  of  Captain  Eossell,  Ai)pendix  G.) 

FOURTH  DI8TBICT. 

(WairentoD,  Miss.,  to  Head  of  Posses,  484  miles.  iDclndcs  IlarLors  of  Natchez  and 
Vidalia  and  New  Orleans,  mouth  of  Re<l  River,  and  rectification  of  Rod  and  Atcli- 
•ialaya  RItoib.    Officer  in  charge,  Maj.  Charles  W.  Raymond,  Corps  of  Engineers.) 

The  work  in  this  district  has  been  confined  to  the  mouth  of  Eed  River, 
vhere  the  channel  was  kept  open  during  the  low- water  season  of  1885 
by  scraping  and  by  temporary  wing-dams,  at  a  cost  of  $11,000. 

Examination  of  the  spurs  in  process  of  construction  in  Gouldsboro' 
Bend,  New  Orleans  Harbor,  shows  that  since  they  were  begun  the  100- 
foot  contour  has  moved  outward,  and  the  other  contours  have  become 
more  regular.  Their  full  effect,  however,  cannot  be  ascertained  until 
the  83'stem  is  completely  developed. 

(For  details  see  report  of  Major  Eaymond,  Appendix  H.) 

LEVEES. 

Xo  new  levee  work  has  been  done  during  the  year.  From  February 
to  May,  1886,  about  $3,500  was  expended  in  the  fourth  district  in  repairs 
to  the  sinking  portion  of  Kempe  Levee,  at  Potter's  Slough. 

Kamerous  small  breaks,  due  to  ins^uflQcient  height,  occurred  in  the 
third  district  levees,  between  Cypress  Creek  and  Arkansas  City,  during 
the  flood  of  188G.  Breaks  are  also  said  to  have  taken  place  in  the  Long 
Lake  Levee,  second  district.  Elsewhere  the  Government  levees  have 
remained  intact. 

The  condition  of  levees  along  the  entire  alluvial  valley  is,  briefly,  as 
follows : 

Saint  Francis  Front — (1)  From  Commerce  to  Bird's  Point,  38  miles, 
which  is  the  head  of  the  flood  escape  into  the  Saint  Francis  Basin,  there 
are  no  levees,  and  no  estimates  have  been  made  for  closure. 

(2)  In  the  first  district,  Cairo  to  foot  of  Island  40, 220  miles,  the  levees 
have  been  neglected  since  their  destruction  in  1858;  not  more  than  1 
per  cent,  of  the  old  system  could  be  utilized  in  the  construction  of  a 
new  line.  The  estimate  for  a  complete  line  is  8,910,000  cubic  yards,  at  a 
cost  of  82,300,000. 

(3)  In  the  second  district,  foot  of  Island  40  to  the  Saint  Francis 
Biver,  78  miles,  about  one-thinl  of  which  is  unleveed,  it  is  estimated 
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tiiat  to  complete  tlieliDe  and  raise  all  levees  to  IJ  feet  above  hifiL  water 
of  1882  will  reqnire  1,034,000  cubic  yards,  at  »  cost  of  about  $430,000. 
While  Eiter  jproni.— Saiut  Francia  Kiver  to  W'Lite  Kiver,  95  mileti. 
LeBS  than  20  miles  of  this  frout  is  nulcveed,  but  much  of  the  remainder 
baa  too  low  grades.  It  is  estimated  tbat  the  entire  front  can  be  closed 
to  2  feet  above  high  water  for  about  $150,000.  The  Long  Lake  Leveo 
is  the  only  Government  work. 

From  White  Kiver  to  Arkansas  Eiver  there  are  no  levees. 

From  Arkansas  Biver  to  Cypress  Bayou,  25  miles,  there  are  no  front 
levees  except  a  few  miles  more  or  less  dilapidated.  The  south  side  of 
the  Arkansas  is  leveed  for  about  8  miles  above  the  mouth. 

Tensas  Front. — Cypress  Creek  to  Eed  River,  .340  miles.  Ou  the  south 
side  of  Cypress  Creek,  the  Upossum  Fork  Levee  extends  back  from  the 
river  and  across  to  Amos  Bidge,  7  miles,  closing  the  head  of  the  Tensas 
Basin.  From  Amos  Bidge  to  Arkansas  City,  for  new  levees,  closing 
breaks,  and  raising  grade  to  1  foot  above  high  water  of  18S2,  there  are 
required  133,000  cubic  yards. 

From  Arkansas  City  to  the  Louisiana  State  Lino  there  is  required  for 
enlargement  of  existing  lines  526,000  cubic  yards ;  for  new  levees,  976,000 
cubic  yards,  the  principal  new  work  being  at — 

Panther  Forest 272,000 

LeloDd  78,000 

VaucloBO 179,000 

Hattbonn  UcDd 173,000 

GramlLalto 232,000 

From  t  hcLouisianaState  Line  to  Warrentou  the  lerees  are  at  present  in 
fair  condition.  There  are,  however,  caving  banks,  which  will  ultimately 
necessitate  new  levees,  for  which  the  estimated  amount  is  1,027,000  cubic 
yards.  The  Wilton  to  Kaleigh  Levee  is  the  moat  important  of  thoso 
thrcateiietl. 

From  Warreuton  to  Eed  River  the  levees  are  believed  to  be  above 
ordinary  flood  height,  except  at  Diamond  Island  Bend  (13,850  feet)  and 
Bougire,  with  a  smalt  gap  at  Point  Breeze.  The  estimate  of  the  cbicf 
Stite  engineer  of  Louisiana  for  the  closure  of  Diamond  Island  Crevasse 

'MQ,(mu  cubic  yards,  or,  fi>r  amoro  complete  line  acrosa  S:irgent'a  Foinr, 
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Approprlmtioufor  nwrve^s  MmUsippi  Eiccr,  act  of  July  5,  1884. 
ABoant  sppropiiftted $75,000  00 

Balmnee  an  luuid- July  1, 1885 10,148  57 

~  *   ~  Dram  Jnly  1,1885  to  Jane  30,  1>8G 14,870  20 


Balance  on  handJaly  1,  1880 1,278  31 

JgfnpHmiiinu  far  imprwin^  Misnssippi  Riter,  acta  of  March  3,  18S1,  August  2,  1882, 

and  Janitarg  19  and  July  5,  ViB\. 

Balance  Joly  1, 1885 $389,978  05 

BeeeiTedfiromsaleoffael 220  34 

Total 390.198  39 

Expended  from  Jaly  1, 1885,  to  June  30, 1880 274  32G  89 

Balance  July  1,  188G 115,871  50 

iM^mmUoffwkdnfw  tibe  Uiniwippi  River  Commiaaion  far  the  fiscal  year  ending  June  30,188^ 

SUNDRY  CIVIL  BILL. 

For  salaries  and  trayeling  ex^nses  of  the  Mississippi  River  CoiumlHsion, 
and  for  salaries  and  traveling  expenses  of  assistant  engineers  nndcr  theni , 
and  for  office  expenses  and  contingencies $100,000 

RIVSR  AND  HARBOR  BILL. 

For  oontinnation  of  surveys  of  the  Mississippi  River,  between  the  Head  of 
the  Passes,  near  its  month,  and  its  headwaters,  now  in  progress ;  to  inuko 
additional  surveys  and  examinations  of  said  river  and  its  tributaries;  to 
make  snch  additional  examinations  and  invcstif^ations,  topographical, 
bydrographica],  hydrometrical,  as  are  necessary  tor  maturing  a  plan  for 

the  permanent  improvement  of  the  entire  river 100,000 

Estimate  of  fnnds  for  the  improvement  of  the  Mississippi  River  for  tho 

fiscal  year  ending  June  30, 18^8: 
For  continning  the  improvement  of  the  Mississippi  River  from  Cairo,  Ills., 
'  to  the  Head  of  the  Passes,  including  tho  improvement  of  tbo  Red  River 

at  and  below  the  head  of  tho  Atchafalaya 5,000,000 

For  the  improvement  of  the  following  harbors :  ~      ~ 

Columbus,  Ky $01,250 

Hickman,  Ky 251,250 

Memphis,  Tenn 25,000 

Greenville,  Miss 148,500 

NewOrleans,  La , 008,600 

Total $1,094,600 

Q.  A.  GiLLMORE, 

Colonel  of  Engineers^  Bvt  Maj.  Oen.,  U.  S.  A.j 

President  Miss.  River  Commission. 
Ghas.  R.  Suter, 
Major  of  Engineers^  U.  S.  A. 

Henry  Mitchell, 
Coast  and  Geodetic  Survey. 
B.  M.  Harrod. 
R.  S.  Taylor. 
S.  W.  Ferguson. 

I  expressed,  in  tho  report  of  the  Mississippi  River  Commission  for 
1883,  my  opinion  as  to  the  approximate  heights  needed  for  levees  to 
give  protection  against  overflow  along  the  Mississippi  Uiver.  I  think 
the  estimate  for  levees  given  in  this  report  totally  inadequate  for  any 
efficient  system. 

C.   B.  COMSTOCK, 

TAeut  CoL  of  Engineers. 

Hon.  Wm.  0.  Endioott,  Secretary  of  War. 

(Through  the  Chief  of  Engineers,  U.  S.  A.) 


2G96     KEPOBT  OP  THE  CHIEF  OF  ENQINEEB8,  H.  8.  ABHY. 

Litt  ofappmiioet  aetOMpanying  thefongoing  report. 

Appendix  A. — Henort  of  the  Secretary  of  the  ConnuiBnon SSa7 

1.  DiBCbnrgeobBervatiODB  at  Hampton  LondiiifC,  Ark.,  lB78-'79..  2i01 

Appendix  B.— Report  of  tlie  Secretary  of  the  Committee  on  Constniction 27)0 

Appendix  C. — Beportof  Capt.E.  H.  Eoffner  on  operations  between  DeBMoiact 

Rapids  andtbe  Illinois  River 2719 

Appendix  D. — Report  of  MnJ.  O.  H.  Ernst  on  operations  between  tba  Illinois 

and  Obio  Rivers 2722 

—Report  of  Capt.  8. 6.  Leach  onopBrationaintliallrst  diatrict...  27:J4 

—Report  of  Capt.  S.  S.  Lenchon  operations  in  the  second  district.-.  2731 
—Report  of  Capt.  W.  T.  RosBcll  on  operations  io  the  third  di»> 

triot 2736 

— B«port  of  Ui^.  C.  W.  Raymond  on  operationaia  the  fourth  dia- 

tiict 2744 


AppKtroix  E.— 
Appendix  F.— 
Appendix  Q.- 


AtfbndixH.— E( 


APPENDICES, 


Appendix  A. 

ASXUAL  QEPOBT    OV   TUB   SECSETABT    OF   THE    COMMTSSION  UPON    TnS    WOUK    07 

subveys  and  examinations. 

Offiob  Mississifpi  Kiyeb  Commission, 

2828  Washington  Avenue, 
Saint  Louis,  Mo.y  JtdySi,  188G. 

General:  I  have  the  honor  to  snbmit  the  following  report  of  the  work  of  the  8ecre- 
taiy's  office  and  of  sarvcys  and  examinations  daring  the  fiscal  year  ending  Jane  30, 
1886. 

Tbe  operations  carried  on  onder  this  office  for  the  past  year  have  been  the  inspection 
and  repair  of  gauges  on  the  main  river  b^ow  Saint  Lonis  and  on  the  tribntaries;  iSie 
dwddng,  compilation,  and  publication  of  gange  records ;  the  reduction  and  plotting  of 
fidd  notes,  and  the  preparation,  pnblication,  and  distribntion  of  maps ;  the  printing  of 
tilmlatcd  data,  gange  records,  proceedings  of  the  Commission  and  reports;  the  redac- 
tion of  the  notes  of  dischaTge  observations,  and  the  computations  therefrom;  the  reduo- 
tioQ  and  compilation  of  physicaJ  data  of  the  Mississippi  River  and  alluvial  valley;  the 
ebnaification  and  filing  of  the  reports  and  records  pertaining  to  the  Commission ;  the 
disbursement  of  the  funds  appropriated  for  the  expenses  of  the  Commission,  and  for  sur- 
veys under  its  direction ;  and  the  clerical  work  rendered  necessary  by  these  duties.  At 
the  end  of  the  fiscal  year  no  assistants  remained  on  the  rolls  of  this  office,  the  services 
of  all  having  been  disused  with  from  time  to  time  because  of  lack  of  funds. 

PBEPABATION  AND  PUBLICATION  OF  MAPS. 

Of  the  manuscript  maps,  233  in  number,  of  the  Mississippi  below  Cairo,  covering  some 
W5  miles  of  river,  14  are  finished.  The  others  are  in  various  stages  of  progress;  209  re- 
qnire  titles  and  notes,  and  28  require  conventional  signs.  This  series  is  on  a  scale  of  1 
lo  10,000.  From  this  series  a  series  on  the  reduced  scale  of  1  to  20,000  is  in  process  of 
pnblication.  There  will  be  G9  charts,  only  9  of  which  have  been  published;  the  material 
for  30  more  is  prei)ared,  awaiting  funds  to  pay  for  printing. 

The  series  on  a  scale  of  one  inch  to  the  mile,  and  of  which  a  complete  set  of  32  charts, 
covering  the  river  from  Cairo  to  the  head  of  the  passes,  has  been  published,  requires  the 
addition  of  topography  from  later  surveys  upon  9  of  the  sheets.  To  carry  this  series  up 
to  Keokuk  will  require  some  14  sheets,  upon  which  no  work  has  been  done. 

The  map  of  the  alluvial  valley,  which  shows  the  entire  overflowed  region  from  Cape 
Girardeau  to  the  Gulf  of  Mexico,  consisting  of  8  sheets,  on  a  scale  of  one  inch  to  five 
miles  is  finished,  and  an  edition  may  be  printed  as  soon  as  funds  are  available. 

The  black  impressions  are  on  stone,  and  for  security  against  loss,  transferred  copies  on 
ufic  plates  are  prepared  and  stored  elsewhere.  The  color  impressions  are  provided  for 
by  zinc  plates. 

The  discharge  observations,  made  in  the  season  of  1884-'85,  at  Helena,  Warrenton, 
Eed  River  Landing,  Old  River  (mouth  of  Red  River),  and  at  the  head  of  the  Atchafalaya 
liavc  been  reduced  and  tabulated. 

Veiy  respectfully,  your  obedient  servant, 

TnOMAS  TUBTLE, 

Captain  of  Engincas,  Secretary  Mississippi  River  Commission. 

General  Q.  A.  Gillsiore, 

I^remdaU  Mississippi  River  Commission, 
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riKANCIAL  gTATKMENT. 

Apprapriiitioii  Tor  salorios  and  espenaes  Uiaaiatippi  River  .Commlaaion,  act  of  July  7, 
1684: 
Appropriated  b;  act  of  Jul/  7,  IBS! m~ ■- — t;S,000  00 

BalftncaonlundJalirl,  less -. ™ 2S,7M  M 

Kipcnded  from  July  1.  ia»,  to  June  30, 1880. ,...».. . , 19,  IS  4S 

Baluioeonlund  Juir  1. 1S8S. ...._.... „. 3,038  79 


Bklaoee  on  hand  July  1.  ISSS. _ „ „_...—.__..__ IS,14S  S7 

Expended  trom  July  1, 1885,  to  June  80, 18WL „-_ _„...»_ l<,am  IS 

Balaam  on  band  July  1, 1B8S _ ^ ~ _.. _.       I,Sn  H 

Approximale  ealue  of  plant  belonging  to  Vie  United  Slalea  and  toed  bg  the  Ifittimippi  lliv» 

Commminn  in  mrveifs  and  exaninalions  of  the  Miimaippi  Siver. 

[Appropriation  tor  Mississippi  Blver  CommiBBiou.I 


OtaMofpropatj. 

AppFMimale 

80^1800. 

On      m          "P»t    1" 

One  steam  tug,  "  Piolio" 

»,«."'"":■::■-:.—- 

Burrerin,  ^™m«Si-r ■"■: i—t:..... iir...™!!::!;:::::!. 

12.0U0 



[Appropriation  foe  SurreyB  of  Ulnladppi  Btrer.] 
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A  1. 

DISCHABGX  OBSKEYATIOKS  AT  HAUPTOX    LANDING,    AUK.,    DECEMDSB  23,   1878,   TO 

JUNE  25,  1879. 

rSxtracU  from  the  report  of  Mr.  H.  B.  Herr,  Assistant  to  MnJ.  W.  H.  II.  Benyaurd,  Corps  of  Engineers, 

dated  October  20, 1879.] 

•  «  «  *  *  «  « 

DESCBIPTION  OP  LOCATION. 

The  site  selected  as  being  most  suitable  for  the  observations,  and  also  in  the  vicinity 
of  Memphis,  Tenn.,  as  reqaired  by  the  order  instituting  the  observations,  was  at  Hamp- 
ton Landing,  Ark.,  about  12  miles  by  the  river  channel  below  Memphis. 

Some  of  &e  conriderations  which  led  to  the  selection  of  this  locality  were  the  follow- 
ing, viz:  a  stiaight  reach  of  river,  high  banks  on  both  sides,  a  rather  uniform  depth 
ai  water  on  section  across  the  river,  a  less  width  than  elsewhere  in  the  vicinity,  and  the 
eomparatively  permanent  condition  of  the  banks.  Although  there  had  been,  and  was 
daring  the  prepress  of  observations,  much  caving  of  the  bank  on  Arkansas  side  imme- 
diately above,  none  was  observed  on  either  side,  at  the  station,  during  the  time  it  was 
oeeupied. 

The  accompanying  map  of  location  furnishes  some  details  as  to  the  river  itself  in  the 
vicinity,  and  a  plan  of  bases  and  cross-sections.     (See  Plate  I.  )* 

OBSEBVATION  PABTY. 

Tb^  field  party  was  under  the  immediate  charge  of  H.  St  L.  Coppde,  C.  E.,  with  F.  S. 
Bonowes  a^  H.  C.  Wilson  as  Assistant  Engineers.  A  recorder,  leadsman,  six  oarsmen, 
eook,  and  a  roustabout  completed  the  party. 

TiMy  were  established  at  their  station,  with  quarters  on  a  small  boat,  early  in  Decem- 
ber, 187a 

Owing  to  delay  occasioned  by  difficulty  encountered  in  using  floats,  as  explained  here- 
ifter,  and  heavy  floating  ice  during  almost  the  entire  month  of  January,  but  little  satis- 
fietory  work  was  accomplished  before  February  1,  1879.  From  this  date  until  opera- 
tioDs  were  suspended,  June  30,  the  only  interruptions  were  those  dme  to  high  winds  and 
lain  storms.    Much  time  was  lost  on  this  account. 

FLOATS. 

To  measure  the  velocity  of  the  current  the  method  by  double  floats  was  adopted.  The 
fint  form  tried  was  that  used  by  Mr.  T.  G.  Ellis  on  the  Connecticnt  River,  and  described 
in  his  report  upon  the  survey  of  that  river.  (See  Part  I  of  the  Report  of  the  Chief  of 
Engineers,  1878.) 

After  a  few  trials  it  was  found  that  the  snb-float  was  not  strong  enough  to  resist  the 
pressore  of  the  water  at  a  greater  depth  than  about  twenty  feet.  The  outer  cylinder 
woald  ooUapse,  thereby  reducing  volume  of  air-chamber  so  greatly  that  the  sab-float 
would  sink  to  the  bottom  and  submerge  the  surface-float. 

To  obviate  this  difficulty,  and  to  secure  other  advantages,  a  modified  form  was  con- 
itnicted  in  which  the  air-camber  of  sub-float  was  formed  by  placing  a  cylinder  inside 
of  I  main  one,  and  extending  I'rdih  its  top  to  middle.  A  conical  surface  connected  the 
bottom  of  inner  cylinder  with  the  main  one.  This  main  cylinder,  made  of  heaviest 
tinned  iron,  was  12  inches  long  and  10  inches  diameter;  the  inner  one  had  a  diameter  of 
&7  inches.  Instead  of  placing  the  lead  for  ballast  on  cross  wires,  as  in  first  form,  it  was 
soldered  to  inside  of  bottom  in  the  form  of  a  ring. 

This  disposition  of  Uie  lead,  together  with  the  favorable  slope  of  bottom  of  air-chamber, 
emtly  facilitate  the  descent  of  sub-float  when  dropped  into  the  water,  and  rendered  it 
le^ snsceptible  to  the  influence  of  ascending  '^  whirls''  and  ** boils,''  so  numerous  at 
the  station  occupied.  The  air  space  being  concentrated  about  the  top  gave  the  float 
great  stability  in  an  upright  position  in  the  water. 

For  the  disk-shaped  surface  float  a  cylinder  6  inches  long  and  4.5  in  diameter,  with 
conical  ends,  was  substituted.  The  cones  had  altitudes  of  3  and  4. 5  inches,  respecti  vely , 
ind  the  loop  to  which  the  cord  connecting  surface  and  sub-float  was  attached,  was  placed 
Maier  the  end  having  the  more  acute  cone.  This  form  gave  greater  buoyancy  for  the 
■me  amount  of  material  and  ofiered  less  resistance  to  any  other  than  a  vertical  pull  on 
tbe  cord.  This  diminution  of  resistance  permitted  the  sub-float  to  exercise  a  more  per- 
fcet  control  over  the  movements  of  its  surface-float.    Since  the  velocity  of  sub-float  is 

^Kot  printed. 
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detenniDed  by  locating  poaitioDB  of  its  snTTiKe-float,  the  importanca  of  such  codIiqI  ta 
very  palpable. 

Although  this  Qoat  reaiBted  the  water  pressnra  much  hotter  than  the  fiist  Ibnii,  and 
\rna  qaite  Batiarnctory  for  depths  Dot  excMdioK  about  40  feet,  it  also  collopsed  at  greater 
depths,  aod,  as  before,  sabmti^nl  the  surface- float. 

To  secuTo  snfGcient  resistance  to  pressure  at  any  depth  it  might  be  dewmhle  to  rua 
lloats,  a  third  form  was  derised,  in  wtiit-h,  iastead  of  oae  air-chamber  there  were  six- 
teen, formed  by  soldering  as  many  small  so  mi-cylinders  to  the  outside  of  the  appci  part 
of  a  main  cylinder  of  same  dimensions  as  the  former  one.  The  dispoeitioa  of  the  teiil 
was  the  same  as  before,  3  ponnds  being  the  quantity  nsed.  The  greatest  depth  at 
which  this  fioat  waa  tested  was  about  70  feet,  bat  it  woald  andoabtedly  withstand  the 
pressnre  at  a  mnch  greater  depth.  It  was  nsed  froiA  Febmaiy  19  nntil  the  dose  of 
field  work. 

The  cord  finally  adopted  for  connecting  surface  and  snhfloat  was  a  braided  silk,  size 
C.  Its  diameter  was  0.05  inches  and  breaking  strain  about  36  poonds.  Oiled  silt  auil 
linen  were  also  tried,  but  none  appeared  so  durable  for  aame  thickness  as  the  itae 
adopted. 

The  volume  cf  new  snrlkce  float  was  135  cubic  inches,  and  its  weight,  with  flag,  O.Sj 
pounds.  Deducting  this  weight  from  4.H7  pounds  (the  weight  of  pure  water  the  aliove 
volume  would  displace  if  submerged),  we  have  about  4  ponnds  fbr  its  buoyoucy  in  river 
water.  The  dtaplacement  by  snbBoat  when  submerged  was  about  73.5  cubic  JDclicc, 
corresponding  to  a  buoyancy  of  2.65  pounds.  Its  weight  in  air  was  5.7  pounds,  benfe 
weight  in  water,  or  the  pull  it  exerted  on  cord,  was  about  three  pounds.  The  inoeasiDg 
density  of  water  as  depth  increased  diminished  this  tension  slightly  when  anbOoatiun 

To  maintain  surface  float  in  a  vertical  line  through  its  subfloat,  though  deeirable,  ap- 
pears impracticable.  But  n  tension  of  nearly  3  pounds  on  the  cord  possibly  reduces  the 
error  duo  to  curving  or  obliquity  of  cord  to  within  very  small  limits. 

Although  the  weight  of  authority  appears  to  lavor  a  sabfloatof  abont  the  same  den- 
sity as  wat«r,  several  reasons  appeared  to  require  a  deviatiOD  from  this  principle  in  their 
construction.  The  great  importance  of  a  pokibility  of  locatii^  the  position  ofsubfleat 
from  that  of  its  surface  float,  not  only  in  a  borixontal  plane,  bnt  aa  to  depth  aa  well, 
demands  a  tension  on  the  cord  to  resist  its  tendency  to  variation  fh>m  a  verUca]  line  due 
to  different  velocities,  or  the  eflect  of  wind  on  surface  float.  It  also  neeenitiites  weight 
insnbfloat  (in  water)  to  counteract  the  effect  of  upward  currents.  Withont these  con- 
ditions a  loss  of  control  over  surface  float  results.  While  it  is  not  preonmed  that  a 
tension  of  3  ponnds  will  give  the  best  results,  iu  the  absence  of  proof  to  the  contrary  it 
was  adopted;  and  is  probably  too  small  rather  than  too  great. 

The  excess  of  one  pound  in  buoyancy  of  surface  float  over  that  nccoMnry  to  snatain  the 
snbfloai  ordinarily  was  found  beneficial  in  resisting  the  incnaaed  tension  of  oiwd  dne 
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t  bench-mark  near  the  gEuige,  about  750  feet  below  station  and  near  the  edge  of  bonk. 
This  B.  M.  ia  the  top  of  a  large  nail  in  a  notch  cat  in  a  Cottonwood  tree. 

The  above  reference  to  Memplus  gaage  was  arrived  at  by  a  line  of  levels  from  B.  M. 
at  station  to  a  United  States  Engineer  B.  M.  corresponding  to  32.56  feet,  Memphis  gauge, 
ond  to  36.96  feet  on  gange  at  station.  This  B.  M.  was  located  by  United  States  En- 
nneers'  sorvey  of  1877  and  1678,  and  is  situated  about  3,000  feet  above  the  station  on  the 
kree. 

Two  readingB  of  the  gauge  were  taken  daily  at  7  a.  m.  and  5  p.  m.,  respectively,  from 
Deoember7  to  June  30,  as  given  in  the  accompanying  tables.  The  corresponding  hydro- 
gaph  is  fiji^red  on  Plate  I.  An  estimated  average  force  and  direction  of  the  wind  during 
each  day  between  the  morning  and  evening  readings  of  the  gauge  is  also  included  in  this 
tahle.  The  force  is  expressed  in  units  of  a  scale  ranging  from  0  to  10,  0  representing  a 
cilm,  and  10  the  force  of  a  hurricane. 

MANNER  OF  OBTAININQ  SOUNDINGS. 

Three  parallel  sections  across  the  river,  100  feet  apart,  and  perpendicular  to  the  gen- 
end  direction  of  the  current,  were  marked  by  posts  on  the  bank.  They  are  designated 
on  the  accompanying  map  by  the  letters  A,  B,  and  C  at  their  extremities.  From  the 
point  A,  on  the  upper  section,  and  near  the  edge  of  bank  on  Arkansas  side,  a  base  line 
of  815.5  feet  long  was  laid  off,  having  its  lower  extremity,  C,  also  near  the  edge  of 
bank  and  commanding  a  full  view  of  the  river  in  the  vicinity  of  sections.  This  appar- 
ently odd  length  of  baise  was  taken  in  order  that  the  peri)endicular  from  its  lower  end 
to  the  line  of  upper  section  should  be  800  feet.  On  account  of  the  difficulty  experi- 
enced in  attempting  to  locate  small  objects  on  water  surface  at  a  distance  so  great  as  the 
width  of  river,  a  second  base  was  established  on  Tennessee  side  1,016.3  feet  in  length, 
and  fulfilling  the  same  conditions  as  the  first,  except  that  the  perpendicular  to  the  line 
of  upper  section  was  1,000  feet.  An  even  hundred  feet  was  adopted  for  these  perpen- 
dicnlara  to  facilitate  plotting  points,  located  from  bases,  by  means  of  tangents  and  co- 
tangents.. . 

When  a  set  of  soundings  was  to  be  taken  an  observer  with  transit  instrument  was 
stationed  at  each  end  of  one  of  the  bases.  A  skiff,  with  recorder,  leadsman,  and  three 
Mramen,  was  placed  above  upper  section,  bow  up  stream,  and  on  same  side  of  river  as 
that  occQi^ed  by  observers. 

At  the  signal  '*  ready,"  by  a  flagman  standing  near  observer  at  A,  the  skiff  was  al- 
lowed to  float  with  the  current,  oars  being  out  of  water  except  when  necessary  to  keep 
bow  up  stream.  When  observer  at  A,  whose  telescope  had  been  direc^ted  on  line  of  up- 
per section,  obsen'cd  that  flag  carried  by  recorder,  in  the  stem  of  skiff,  was  on  the  sec- 
tion, he  indicated  the  same  to  flagman  near  by,  who  at  once  signaled  to  the  recorder  in 
skiff.  This  signal  was  repeated  by  recorder  by  dropping  his  flag  who,  at  same  time, 
called  to  leadsman,  stationed  about  three  feet  in  front  of  him,  to  *' sound.''  The  leads- 
man, having  dropped  the  lead  some  time  before,  carrying  it  near  and  ^'  feeling''  the 
bottom  as  he  approached  the  section,  was  in  position  to  take  a  good  sounding  immedi- 
ately on  hearing  call  from  recorder,  and  within  a  very  short  distance  of  the  section,  if 
Dot  on  it.  This  was  done,  and  depth  given  by  lead  man  repeated  by  recorder,  and  re- 
corded. The  lower  observer,  whose  telescope  had  been  directed  on  recorder's  flag,  as 
skiff  moved  toward  section,  arrested  the  motion  of  his  telescope  when  that  flag  dropped, 
read  angle  his  line  of  sight  made  with  direction  of  sections  and  recorded  it. 

As  skiff  moved  on  toward  middle  section  both  telescopes  were  made  to  follow  record- 
er's ilag,  lead  was  carried  near  bottom,  flagman  on  bank  moved  to  line  of  middle  sec- 
tion, and  without  aid  of  an  instrument  noticed  and  signaled,  as  before,  the  crossing  of 
section  by  recorder's  flag.  This  signal  was  repeated  by  recorder,  a  sounding  was  made 
and  recorded,  both  observers  arrested  the  motion  of  their  telescopes  and  noted  angles. 

A  sounding  was  made  on  lower  section  in  the  same  manner  in  every  respect  as  on  the 
middle  one. 

As  soon  as  skiff  passed  the  lower  section  it  was  started  up  stream  preparatory  to  a  rep- 
etition of  the  same  operation  at  another  place.  After  soundings  had  been  taken  over 
aboat  half  of  the  three  sections  in  this  manner,  observers  and  flagman  occupied  corre- 
sponding positions  on  the  other  side  of  river  until  that  day's  set  ot  soundings  was  com- 
pleted. 

The  sounding  line  was  invariably  placed  in  water  several  hours  before  it  was  used,  and 
its  length  was  carefully  tested  before  commencing  operation,  one  or  more  times  during 
the  day,  and  after  the  day's  work  was  completed. 

The  proper  corrections  were  then  applied  to  the  recorded  depths  to  obtain  the  actual 
depths.    When  the  line  was  new  the  maximum  change  of  length  during  a  day  was  O.G 
fcet    Later  the  change  was  very  small. 
Although  three  oarsmen  suffi(»d  for  this  work,  they  were  barely  able  to  stem  the  cur- 
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itsnl  Uiiritiit  the  higher  stages  of  the  river  and  permit  the  taldng  of  so  manT  aoandlDp 
[ii  oue  day.  The  crew  ivnrkins  during  the  first  hair  da?  weraiuieyed  t^  ODOther,  who 
completed  tlio  daj'a  n'ork.  Ab  the  tno  crews  were  neoeffiary  in  float  obacrrBtions  (na 
cxptaincil  hereafter)  this  relief  required  no  extra  force.  60  stions  nos  tlie  cnmnt  Uiat 
even  with  this  cbangiog  of  crews,  only  sapeiioi  oaismen  coitld  baTs  accomplished  n 

It  was  foDud  that  a  light  wind  across  stream  wonld  carry  the  skiff  BO  ilir  oat  of  the 
vertical  plane  throogh  the  lead  and  parallel  to  direcUonof  CDtrentitiutqiilteapere^tl- 
ble  lateral  iacHnationof  the  line  resolted,  and  greater  depths  were  reooided  than  acUiallj 
czislcd.  To  avoid  error  oa  this  account  snbeeqnent  sounding  were  only  taken  on  con^ 
parativcly  calm  days.  Thiaprecantion  aToided  also  a  portion  of  the  onor  dneto  earring 
of  the  line  in  the  vertical  place  above  mentioned,  thooxb  that  carving  is  protMblj  dne 
principally  to  diflercnt  volocitiea  in  the  plane  henoatb  &e  mriaoe. 

After  March  10  only  the  middlesection  vras  determined  instead  of  the  three,  and  aonnd- 
ioga  on  it  were  taken  on  the  same  manner  as  previonBly.  The  reaaon  for  the  above 
cliange  will  lie  t;iven  hereafter. 

The  accompanyiog  tables  of  soaadings  indode  all,  except  the  first  set  taken  on  the 
three  sections,  which  are  not  regarded  as  salAciently  reliable  on  aacoant  of  inezporienn 
of  lead  man. 

TO   FIND   THE  ABEA  Or  DISCHAKaE. 

The  locatioDS  of  all  tbeBoundinga  taken  in  a  set  on  each  section  were  plotted  to  acon- 
venient  scale  by  means  of  tingenta  and  cotangents.  From  Ihoe,  profiles  of  the  three 
sections  were  constructed,  all  referred  to  tbe  some  datum  line.  If  the  plotting  located 
any  eonnding  so  far  from  the  line  of  section  to  which  it  belongod  that  its  nae  might  be 
Te^^rdnl  as  iotrodnciag  an  error  into  the  resolting  profile,  it  was  injected.  Thia  imrely 
happeocd  however. 

Profiles  of  the  three  sections  determined  on  the  same  day  are  grouped  togethn  on 
Flute  III*  sboning  tho  difference  in  river  bottom  at  the  sections  on  eocn  day  soundings 
were  taken  on  them. 

A  mean  of  tbe  three  profiles  thus  obtained  was  then  interpolated  on  the  diagram,  the 
middlesection  being  given  doable  weight  in  the  interpolation.  The  area  indnded  be- 
tween this  profile  and  tbo  water  line  was  taken  asareaof  discharge  for  tho  day  on  wUdi 
soundings  were  taken. 

It  was  observed  that  this  area  so  nearly  coincided  with  that  of  the  middle  acctioii  that 
it  was  concluded  after  March  10  to  take  the  arcaof  middle  section  for  the  area  of  dis- 
chorge;  and,  as  pi^vionsly  stated,  soundings  were  ODly  taken  on  that  section  aAer  tlmt 
date.  Thia  change  diminished  the  labor  of  sounding  greatly,  while  it,  at  the  same 
time,  increased  Uieaccnracy  of  profile  of  river  bottom,  oaso  manymorosoDndingsconld 
be  taken  on  a  single  section. 
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lag  Ikmtt  arrestod  its  motion  and  noted  the  angle  its  line  of  sight  made  with  the  direc- 
tion of  aections.  As  a  check  on  reading  stop-watch  he  also  noted  time  by  a  small  clock. 
He  then  diracted  telescope  on  his  section.  When  float  crossed  his  section  he  struck  sig- 
ml  key  and  noted  time.  Observer  at  A,  on  hearing  sounder  mark  signal  given  at  C, 
■nested  motion  of  telescope,  at  same  instant  stopped  watch,  then  noted  interval  of  time 
leqQired  for  float  to  pass  from  upper  to  lower  section,  as  indicated  by  watch,  and  the 
■ogle  made  by  line  jof  sight  of  telescope  with  direction  ot  sections.  Alter  passing  lower 
section  the  float  was  picked  up  by  man  in  lower  skiiT. 

This  was  repeated  with  other  floats  until  a  float  had  been  run  at  each  five  feet  of  depth, 
nd  sometimes  in  low  water  at  closer  intervals.  The  upper  skiff  was  then  moved  to  a 
■ev  position  and  anchored  as  before;  the  lower  skiff  in  the  mean  time  returning  the  floats 
dropped  from  the  former  position. 

llus  opemtioix  was  repeated  nntil  the  desired  number  of  groups  had  been  observed, 
or  antil  darkness  stopped  the  work. 

When  half  of  river  on  that  side  occupied  by  observers  had  been  worked  over  in  this 
wsy  observers  moved  to  the  other  side,  occupying  stations  corresponding  to  those  va- 
oted.  At  this  time,  to  equalize  labor,  the  oarsmen  above  sections  exchanged  places 
with  those  below. 

To  expedite  the  transfer  of  floats  from  lower  to  upper  skiff  the  latter  was  anchored  as 
near  the  upper  section  as  permissible,  and  at  same  time  to  allow  subfloat  sufficient  time 
to  attain  its  proper  depth  before  reaching  section.  By  a  series  of  experiments  it  was  as- 
eertained  that  the  time  required  for  the  last  form  of  float  used  to  reach  a  depth  of  40 
ftet  was  abont  15  seconds. 

The  velocity  of  each  float  was  obtained  by  dividing  200  (the  distance  in  feet  between 
apper  and  lower  sections)  by  the  number  of  seconds  required  to  pass  from  one  section  to 
laeotiier.  Whether  they  moved  on  a  line  perpendicular  to  sections  or  not,  this  gave 
the  velocity  in  feet  per  second,  used  in  determining  Ibo  discliarge.  the  object  bein>;  to 
find  mean  velocities  m  a  direction  perpendicular  to  the  area  of  discharge,  inntead  of  tho 
letnal  velocities  of  particles  or  slender  fihiments  in  their  variety  of  curving  motions, 
either  in  a  horizontal  or  vertical  direction. 

Althongb  it  was  the  intention  from  the  beginning  to  run  floats  at  intervals  of  abont 
90O  feet  acroas  the  river  and  at  each  6  feet  of  depth,  this  anticipation  was  not  realized 
util  alter  some  weeks  of  practice,  but  was  eventually  fully  accomplished.  The  width 
of  river  was  divided  into  23  divisions  of  200  feet  each,  commencing  at  a  point  (A  on 
flttp  *)  on  line  of  upper  section  26  feet  beyond  station  A.  Divisions  1  and  XX 1 II  were  not 
foil  length  on  water  line,  and  they  varied,  of  course,  with  each  change  of  water  gauge, 
la  oiSer  that  a  set  of  floats  from  same  anchorage  might  bo  run  as  near  the  middle  of 
a  division  as  conveniently  pa<fiible,  the  anchorage  wa^  made  accordingly.  The  judg- 
vaeai  of  recorder  aided  by  signals  from  observer  at  lower  station  (C)  gave  very  good  re- 
salt?  in  this  reganl. 
To  find  mean  velocities  in  each  division: 

To  determine  which  division  floats  passed  through,  the  poiuts  where  they  crossed  upper 
tnd  lower  sections  were  plotted  by  tangents.     The  resulting  diagrams  showed  that  all 
the  floats  dropped  from  the  same  anchorage  did  not  move  in  the  same  vertical  plane,  but 
nried  sometimes  from  a  mean  position  as  much  as  10  feet  on  either  side  at  upper,  15  feet 
at  middle,  and  23  feet  at  lower  section.     Usually  they  ran  within  much  closer  limits. 
The  paths  described  sometimes  crossed  each  other,  at  other  times  were  nearly  coincident, 
or  paiallel.    Inasmuch  as  the  interval  of  time  was  considerable  between  the  running  of 
twosoccessive  floats,  it  was  supposed  that  the  fact  of  all  not  being  actually  in  the  same 
plane,  was  not  as  objectionable  to  their  bein;;  taken  as  the  velocities  in  that  plane  at  a  cer- 
tain time,  as  the  long  interval  of  time  covered  in  observing  them.     They  were  accord- 
ingly traited  as  though  they  had  been  taken  simultaneously  and  moved  in  the  same 
voitical  plane  peri>endicular  to  the  area  of  discharge. 
I        The  velocities  obtained  from  each  anchorage  were  plotted  on  cross-section  paper,  the 
coordinates  of  each  point  being  the  velocity  and  depth  of  float.     In  this  manner  points 
were  located  for  each  5  feet  of  depth,  or  oflooer,  for  each  division  separately.     If  a  ve- 
lodtj  bad  not  b^n  obtained  at  a  regular  depth  interval,  or  if  none  in  a  division,  they 
verdimpplied  by  interpolation,  by  drawing  a  free-hand  curve  through  points  at  same 
depth  determined  for  other  divisions  in  the  vicinity,  on  a  properly  constructed  diagram. 
Throagh  ei^h  set  of  points  thiw  plotted,  or  interpolated,  a  free  hand  curve  was  traced 
iivl  produced  downwanl  in  its  natural  course  until  it  intersected  a  horizontal  line  drawn 
^  a  depth  corresponding  to  that  of  the  river  bottom  at  the  placo  where  the  set  of  floats 
nowcd  the  middle  section.     The  onlinate  of  this  intersection  was  used  as  the  bottom 
'eJ'Wty,  and  the  curve  jnst  described  was  rc'Tarded  as  the  vertical  velocity  curve. 
While  it  is  not  claimed  that  the  intersection  above  mentioned  gave  the  actual  velocity 
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ftt  the  bottom,  in  the  absence  of  better  infbTmfttii>ii  ita  otdinate  wu  taken  as  audi;  an 
a  Htndj  of  Tclocilles  obtained  near  tbe  bottom  Qppears  M  show  that  its  adopticn  can  ii 
tnidnce  bnt  a  very  small  error  into  the  resulting  mqin  velocitj  for  andi  vartieal  eapn 
Again,  Ibia  vertical  cnrre  ia  evidently  not  the  same  us  woald  bare  been  obtained  ha 
tbe  velocitiea  been  taken  simaltaneonsl;,  yet  tbe  nseof  it  may  poatiUy  beaa(tip">PC 
ate  Id  dcterminrng  tbe  discharge  for  any  day.  If  not  only  tbe  velocltua  in  a  ^b^ 
enrve  conid  be  taken  at  the  same  instant  but  in  all  the  carves  incladed  In  a  complel 
set,  then  the  discharge  Ibr  that  instant  conld  be  arrived  at  quite  cloaely;  but  when  tli 
time  required  to  make  the  observations  for  a  complete  set  coveiB  a  period  of  from  Ave  t 
ten  hours  but  little  advantage  cau  be  expected,  so  &r  as  getting  the  true  diaeharxe  i 
concerned,  thiongh  aimnltaneona  obHervationa  for  velodtiea  in  a  vertical  plane. 

Ordioatee  were  drawn  to  these  curves  at  each  tenth  of  depth,  repieeentJDg  Telodtii 
at  snch  depth.  From  these  the  mean  velocity  of  each  cnrve,  or  each  divisiOB,  was  fbnn 
by  adding  to  the  halfsum  of  surlace  and  bottom  velocities  all  the  iatermediate  ones  an 
dividing  tbe  result  by  ten. 

When  more  than  one  velocity  was  obtained  at  a  given  depth  tn  a  divi«on  their  mea 
was  nsed  in  determiniD^  tbe  vertical  corve  for  that  division. 

During  tbe  progress  of  operations  it  was  discovered  that  a  shorter  method  of  arrivis 
at  the  mean  velocity  in  adirislongavereeultasonearly  the  same  as  that  Just  eiplaineii 
and  that  the  error,  if  any,  introdnced  by  the  chango  in  tbe  discbarge  was  leas  tba 
that  arising  from  inaccuraciea  in  sonnding  and  the  changes  in  liver  bottom  from  day  t 
day  or  honr  to  hoar.  It  was  cooseqaeot^  adopted  and  employed  daiiog  the  last  tw 
months  of  observation. 

This  method  consisted  in  flndlng  t^e  atea  of  velodty  curve,  determined  as  befbn 
and  dividing  it  by  total  depth  of  river  where  the  set  of  Soate  erased  the  middle  sectioi 
To  find  this  area,  a  mean  of  tbe  observed  velocities  and  those  interpolated,  if  any,  in 
division  was  multiplied  by  the  depth  at  which  deepeat  Qoat  was  mn.  In  getting  th 
mean  the  surface  and  deepest  oiaerved  velocities  were  given  half  the  weight  of  each  ii 
termediate  one.  To  the  area  thus  obtained  was  added  the  small  area  included  betwee 
tbe  ordinate  of  deepest  observed  velocity  and  that  representing  Iwttom  velocity.  Th 
area  was  obtained  by  mnltiplying  thebalfsnmof  bottom  velocity,  determined  as  befbn 
and  deep(«C  observed  velocity  by  the  distance  from  deepest  float  to  river  bottom.  Ft 
tbe  end  divisions  other  method  were  used,  depending  on  the  number  of  floats  run  i 
them  and  the  profileof  bottom  near  the  bonks. 

These  compntations  wero  madoat  the  station  aa  data  was  collected.  Thisaoooiuitaii 
tbe  use  of  both  methods  in  determining  mean  velocities,  instead  of  the  ahortei  meilie 
only.  Snch  compubitioas  were  not,  however,  permitted  to  interfere  with  a  proper  pro 
ecDtion  of  the  field  work. 

TO  FlUD  DI9CHABOE  FBOU  HEAN  TXLOCITIES. 

On  a  diagram  of  the  mean  of  tbe  three  sections,  or  of  the  middle  one  when  it  aloi 
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Tbe  d»t»  (br  tfaU  tabnlation  have  been  tAken  Amn  the  tnhlcs  accompanying  a  report 
am  Ofaaemtiona  for  Diacbar^  and  Sediment  on  tbe  Mistiissippi,  White,  and  Red 
Bran,  hy  W.  H.  H.  Benyaard,  Miyor  of  Engiueera. 

na  g^ngfr^ckdiiiD  on  dojrg  when  areos  or  velocities  were  measnred  have  been  taken 
dbwtljr  fiom  tbe  tWoIei;  on  other  daja  the  means  of  readings,  taken  at  7  a.  m.  and  5  p. 
m.,  hare  been  taken. 

nwriseoiftllin  the  i«eoeding  34  hoara  has  been  coropnted  from  tbe  gauf;e  record, 
Ming  dM  momlng  nadinp. 

Tbe  nmmiKd  water  aieaa,  datnm  areaa,  mean  depths  and  wiaihs  have  been  taken 
fton  tbe  tablca,  and  pertain  to  section  B.  Mean  datnmdeptbs  have  been  compnted  b; 
dividiiiii  tbe  datnm  areas  bj  4573  feet,  annmed  to  be  the  datnm  width.  MaziDiam 
daptlM  bare  been  compoted  from  the  given  soandin^,  which  are  referred  to  tbe  SO-toot 
ttase,  t^  making  the  neocMar;  corrections  for  staice. 

Ibe  interpola'^  water  amu,  mean  velocltjes,  discharges,  and  <lircction  ami  force  of 
vind  bave  been  copied  directly  from  the  tables. 

I..  L.  Wbeeleo. 
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Ditdtarge  OtMTMtfmu  at  Hanpton  Lnnding,  Jrl.— Continued. 
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Tb0  whole  of  the  ooxnmiasion  fleet  and  a  part  of  the  general  service  fleet  were  torn 
ftmn  mooringB  hy  a  tornado  on  May  11  and  carried  across  the  river  and  down  Mary 
ChnteL  The  property  was  finally  landed  by  the  tow-boat  R.  S.  Hayes,  of  the  Mississippi 
Galley  line,  and  was  xetnmed  to  harbor  by  the  Minne tonka. 

The  roof  of  the  steamer  Mississippi  has  been  entirely  recovered,  and  that  of  the  Minne- 
Isnka  has  been  repainted  and  sanded;  it  was  expected  that  the  latter  wonld  be  renewed 
last  spring,  bnt  want  of  fnnds  has  prevented  this. 

Three  tboosand  one  hnndred  and  sixty-five  yards  of  stone  were  purchased  in  November 
far  use  at  Hopefield  Bend  for  50  cents  per  cubic  yard,  loaded  on  the  barges,  and  the  ex- 
of  delivery  bronght  its  cost  to  about  91  cents  per  cubic  yard  at  the  work. 
ity-fiye  cents  woold  probably  be  a  fair  average  under  the  conditions  of  active  oper- 
In  this  serrice,  barge  1B7  struck  a  submerged  pile,  and,  sinking,  l)ecame  a  total 


Daring  the  year  the  following  services  have  been  performed  by  the  steamers:  The 
OommiflBum  were  carried  on  a  tour  of  inspection  of  the  works  upon  the  river  from  Keo- 
kuk to  New  Orleans  in  November  by  the  Mississippi,  and  three  barges  were  taken  from 
Bed  River,  and  one  pile-driver  from  Vicksburg,  to  Wilson's  Point  on  the  return  trip. 

The  Minnetonka,  in  November  and  December,  towed  the  stone  purchased  at  Chester 
bo  the  work  at  Memphis;  in  Febrnary  assisted  in  collecting  the  fleet  of  United  States 
boats  torn  away  by  ice  from  moorings  at  Carroirs  Island;  brought  back  the  commission 
ket  and  that  portion  of  the  general -service  fleet  blown  away  by  the  tornado  of  May  11, 
lod  at  the  end  of  the  year  was  engaged  in  towing  stone  from  Chester  to  Memphis.  This 
ikoDe  was  for  nse  in  work  of  bank  protection  undertaken  by  citizens  of  Memphis,  and  for 
wludi  the  use  of  the  needed  Government  plant  was  permitted  by  the  Secretary  of  War. 

Attention  is  respectfhlly  invited  to  Captain  Willanl's  report  of  last  year  in  reference 
to  the  adTantages  of  the  ownership  of  its  plant  by  the  United  States,  and  to  the  increase 
ef  the  same,  to  the  best  model  of  iKirpce  for  carrying  stonei  to  the  purchase  of  Illinois* 
«•!,  and  to  the  bnilding  of  the  new  tow-boats.  The  recommendations  are,  of  course,  to 
bo eonsidcared  in  connection  with  the  amount  of  the  next  appropriation  and  its  appli- 
ation. 

The  working  drawings  are  prepared  complete  for  two  iron  and  steel  hulled  tow-boats; 
fheone  180  feet  long,  30-fect  beam,  and  5  feet  8  inches  depth  of  hold;  the  other  135 
fa*  long,  26-fect  beam,  and  5  feet  hold.  Thorough  surveys  liave  liecn  made  of  the  ex* 
irting  wooden-hnlled  tow-boats,  Minnetonka,  Osceola,  and  Emma  Etheridge,  and  draw- 
isigi  in  fall  detail  are  made  of  the  first  and  second,  and  those  of  the  last  are  under  way. 

The  expenditures  for  general  service  are  apportioned  among  the  districts  according  to 
the  work  done;  those  for  outfit  and  repairs  and  for  care  of  plant  are  divided  equally  among 
the  first,  second,  and  third. 

The  amount  available  for  general  service  July  1,  1S.S5,  was  §127,80i).f>8,  of  which  |20,- 
SS7.73  has  been  expended  and  $17,03G.80  charged  to  districts;  $7,600  transferred  to 

Plam  Point,  $^,900  to  Memphis  lieach,  $29,215.04  to  Lake  Providence  Reach,  $250  to 

Ticksborg  Harbor  (Delta  Point),  $4,000  to  New  Orleans  1  f arbor,  $10,500  to  mouth  of  Red 

^▼er,  and  $1,000  to  Tensas  Front  Levee  (fourth  district). 
The  balance  available  July  1,  1880,  is  $20,816.89. 

^  I  present  herewith  directory  of  the  commission,  with  its  officers  and  districts  under 
,    improvement,  estimates  for  general  service  18SG-'87,  statement  of  plant,  detailed  state- 

iBcnt  of  expenditures  by  the  general  service,  detailed  finaDcial  statement  of  all  cxpend- 

itoreB  firom  Jnly  1,  1885,  to  June  30, 1886,  and  a  general  statement  of  appropriations  and 

czpeDditures  from  March  3,  1881,  to  June  30,  18>^G. 

THE  MISSISSIPPI  BIVEB  COMMISSION. 

GoL  and  Bvt.  M^j.  Gen.  Qnincy  A.  Gillmorc,  Corps  of  Engineers,  President,  33  West 
HiiHutoD  street,  New  York. 

Lieat  Col.  and  Bvt.   Brig.  Gen.  Cyrus  B.  Comstock,  Corps  of  Engineers,  Willets 
Pnn^  New  York  Harbor. 
Miy.  Charles  R.  Snter,  Corps  of  Engineers,  1415  Wasliin^ton  avenue,  Saint  Louis. 
Heory  Mitchell,  civil  engineer,  office  U.  S.  Coast  and  Geodetic  Survey,  Washington, 
D.  C. 
R  H.  Harrod,  civil  engineer,  Cotton  Exchange  Building,  New  Orleans. 
Hon.  Robert  S.  Tajior,  P.  O.  Box  1648,  Fort  Wayne,  Ind. 
S.  W.  Fergnson,  civil  engineer,  Greenville,  Miss. 

Cipt.  Thomas  Tnrtle,  Corps  of  Engineers,  Secretary,  2823  Washington  avenue,  Saint 
Lotus. 
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THE  rOMMITTEB  0^  CONSIBUCnOS. 


Ojjifirs  of  Corps  of  Engineart  in  tkarge  of  dMrid*. 


„,.,„«. 

■thuse. 

UmtM. 

Caiit.  EmeatH.  Ruflher,  QuIneTiIH  ' 

Capt.    SmKh  B.    Leacli.    cuilom- 

hoiise.  Cairo.  III.. and  Elniot,A[k. 

Capt.  »uiitli  a   Leach,   2)0   FroDt 

RAmpartaireet,  New  Orleiuia,I.a. 

JMM; 

IB 

Pint  dtatricl— Ohio  Itirer  la  foot  of  laland  No.  10. 

Seeonddlsirk-l-Foot  of  Island  No.Wto  WUile 
ThirddialrlL't— WlilleRiverloWarrenlon.Mlda... 
Fourth  district— Wurcnlun  (o  Head  of  Push 

in 

K  nlimufu,  ]e86-'87. 


11  coalliarREB , 22,000 

12  small  guQwnlB  barfCM 24,000 

3'i  large  gunwale  barges DO,  000 


RuuDiDg  expeuMS  of  tow-boats; 

tlississippi,  eifcbt  months,  at  (3,400 _ 27,200 

Minnetonka,  ten  month b,  at  E3,C00 36,000 

New  luge  tow-boat,  three  montha,  at  $3,600 - 10,800 

Newamall  toir-boat,  three  montba,  at  f2,400 ,  7,200 


• 
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AjKA^ffHioi  Ml  oeeovfil  qf  •BpnipHdIiwt  /or  improving  Miatimppi  River,  no  limit y  from  aUotr 
nma  for  gmmtl  tenrice^  from  July  1,  1885,  to  Jtme  30,  1886. 

Rut  and  ontfit $803  67 

Bepftintopiant. 919  21 

Gveof  paUiopropertj 6,330  08 

idmiownUon  and  inspection— - 664  41 

OiBoe  ezpeDBeSy  rent  and  lepain 5,217  53 

Eipcnaea  deUTcrinff  stone  to  aeoond  district... 1,386  21 

EiprnsBB  Bteamer  Miasiasippi  <»i  toor  of  inspection 3,490  95 

St^eBaeoC  moving  fleet 851  91 

Rrtramdinaiy  eixpepae  in  breaking  np  of  ice 378  76 

Bwninff  iMigea  ftom  ice  in  winter  of  ]88&-'86 96  00 

Eitnorainaiy  SKpeoae  during  dispersion  of  fleet  by  tornado  in  May.  1886. . .  271  62 

l^magsandtaanqportation... - -i 117  40 

Total 20, 627  76 

The  abore  ezpenditnres  are  apportioned  as  follows: 

Fo  first  district 6,178  53 

To  second  dbtrict 6,564  73 

To  third  district 6,178  54 

To  fimrth  district 115  00 

Jnapportioned 3,490  96 

Total : 20,627  76 

Financial  sfofemeiii,  Jic/jf  1,  1885,  to  June  30,  1886. 


Airailable  Joiy  1, 1885 1127,809  63 

Tranaftrred  to  flist  district $7, 600  00 

Tiansferred  to  second  district 33,900  00 

Ttansferred  to  thlid  district 29,465  04 

Tnosferred  to  fimrth  district 15,500  00 

Expenditures  apportioned  to  June  30 17, 036  80 

103, 501  84 

Balance 24,3trr  84 

Unapportioned  expenditnre  fourth  qnarter,  1885 3,  490  95 

Balance  in  Treasury ..^ 15,026  87 

Balance  in  hand 5, 790  02 

20,  816  89 

taa  Moines  Rapids  to  Illinois  River: 

Available  July  1, 1885  1 86,758  05 

Received  from  sale  of  fuel 78  75 

86. 836  80 

Expended 59,007  74 

Balance  in  Treasury „ 15,000  00 

Balance  in  hand 12,829  06 

27,829  06 

Dinoia  River  to  Ohio  River  and  protection  of  the  easterly 
bank  oi  the  MiasiaBippi  near  Cairo: 

Available  July  1,  1885 112,860  03 

Received  fiom  sale  of  ihel 56  17 

112,  916  20 

Expended,  Illinois  River  to  Ohio  River 66, 179  29 

Expended,  Cairo 5, 427  20 

71, 606  53 

Balance  in  Treasniy 40,000  00 

Balance  in  hand 1, 309  65 

41, 309  65 
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5««]bdndBaek: 

A>ailaM.!  Julr  L  UBG 

iTaiKJecnd  n  PIvb  Pku  bMh). 
Flam  Point  Eoub: 

IS.  138  00 

7,800  00 

'nuHviral  noa  Suit  Fdiks  Fiwt 

186  m 

31,548  63 

- 

Suu  Flaods  Froot   Ont  diBtrxt': 

iTrautinnd  to  Plnm  Pduie  Beieb). 

iTOiLJrie  Jul,  1,  lSi5. - 

BK«KnlfiamMl«orevel — _. 

69  24 
8  «7 

40.&W85 

FTpn!.! 

....        1,400  00 

MiHipUt  Uartmr: 

S,80S  11 
1,441  G3 

?T-L-*    '  ■ 

- 

Qtiat  FnutCM  Fivot  (afcood  district): 

(AUotmtnt  eipradnl  before  July  1, 1883.) 

BuT^  of  Helena  Ecndi: 

lAUotment  expended  Jul;  1,  li^) 

Lkke  PmTideace  Readt: 


^:  _,:-■-'•   -■-*..      ^         :       .        .  •  ^ 
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hmif  of  Uolofwd  FnmU  (AM  dislriet): 
(AIMnMBt  «ip0iid0d  bflibn  jQlj  1, 1886.) 

Cboctew  Bend  Somgr: 

(AUoteflnt  eiveiided  beAm  JiOj  1, 1885.) 

Itir  QriflUM  HaAor: 

AiBUaUe  JiOj  1, 1885 $596  57 

Tmateiied  ftom  fenenl  serrioe — 4,000  00 

IkHHtend  ftam  torriy  CdMU's  Ch^^ — 153  86 

TnJMftiTfd  flram  levee  AteheiUftye  Front ...^ 1, 400  00 

16, 159  43 

4,151  78 


Bnlnnee  in  hMid 2,007  65 

bath  of  Bed  Biver: 

AvmOabie  July  1, 1885 3,816  08 

Dnfcwnftom  treMory  lor  general  aervice 1 115  00 

Tmnefened  from  genend  eerrioe 10, 500  00 

Tcenelened  licom  leveee  Atduu&laya  Front 1, 400  00 

15,831  08 

.- 11,466  65 


in  Treaenry 3,500  00 

Bidanee  in  band 864  43 

4,364  43 

Entcbes  and  Vidalia: 

Awilable  July  1, 1885 1,625  95 

Eacpended.^ 625  30 

Bdanoe  inband 1,000  65 

toci  f  nUeuB  at  OarwJlton; 

(AUoCment  expended  befinre  Jnly  1, 1885.) 

nrrey  of  Unleveed  Fronts  (foortb  district): 
(Allotment  expended  before  July  1,  1885.) 

iiuwej  of  Oabitt's  Gi^: 

Avnilable  July  1, 1885. 162  86 

Crianaferred  to  N.  O.  Uarbor.) 

(second  district): 

Foaoe  IVdm/. — ^Allotment  expended  before  Jnly  1,  1885.) 
[Loaf  Lake. — ^Allotment  expended  befinre  Jnly  1,  1885.) 


t 


(tfaizd  district): 

Front: 

AvaiUUe  Jnly  1, 1885. 32  26 

Tranaferred  £rom  Lake  Proyidenoe 2,000  00        2,032  26 

32  26 


Balance  in  band — - 2,000  00 

Taxoo  Front: 

ATBilable  Jnly  1, 1885. :, 174  55 

Expended — 3  60 

Transibrred  to  Lake  Providence 17103  174  55 


0  00 
(qpaamai  ibrifc.— Allotment  expended  before  Jnly  1,  1885.) 
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Leve«s  (fonrth  district): 
AtchoTulaja  Front: 

Available  July  1,  1885 - 19,496  Ot 

Translerrcd  to  New  OrleanB  harbor _ $1,400  00 

Truosrerred  to  Moathof  Ked  River 1,400  00 

Transferred  to  Tenaaa  Front 3.40*00 

Expended 2,784  73 

8,984  72 

Bftlance  in  hflnd ...^..-....^ ......--  -- ^ .  511  35 

Tenaaa  Front: 

Available  July  1, 1885. Oil  78 

Transrerred  from  Atchofulafa  Front 3,400  00 

Truufeired  from  general  BOTVlca •         I,UO0  00 

5.011  71 

Expended - --        3,598  W 

Balance  in  Treaanry 1,000  00 

Balance  in  hand 413  72 

1,413  71 

Total  available  Jnly  1,  1885  (leveea) 10,314  84 

Tnuwferred  frora  Lake  Providence 2,000  00 

Transrerred  from  general  service - 1,000  00 

.       13,314  et 

Transferred  to  Ijike  Providence. 171  05     . 

Transferred  to  New  Orleans  Harbor 1,400  00 

Transferred  to  roontb  of  Eed  River. 1,400  00 

Expended _ 6,418  53 

0,388  57 

Baltwce  in  Treaaaty 1,000  00 

Balance  in  hand.,. _ 2,025  07 

3,925  07 

Total  available  Jaly  1, 1885,  for  improving  Mississippi 

River — 389,878  05 

Received  from  sale  of  ftiel 220  34 

390,188  39 

Expended 274,326  89 

Balance  available  July  1,  1B96.  to  niMtliabilitifaand  lo  cany  on  work 
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Appendix  O. 

BDOBT  or  0AR!4nr   M,  HsMUmrSB,  00BP8   or   SNGTNBBBS,  UPON    THE   HCPBOTX- 

mNT  or  THS  umsmawt  bivkb  betwbkst  thb  des  moines  bapids  and  the 
MOUXH  or  THB  hxibois  bztbb. 

Ukited  States  Enoineeb  Office, 

Quincjf,  JU.,  July  20,  1886. 

Sn:  I  Iiave  the  haoat  to  submit  tbe  following  report  of  operations  for  the  improTe- 
Bwotof  the  HiflriflBippi  Eiveir  from  the  Dee  Mo!&ie8  Rapids  to  the  mouth  of  the  Illinois 
RiTer,  niinoiB  and  Mttsoari,  for  fiscal  year  ending  Jane  30,  1886. 

Having  made  a  penonal  Inapectton  of  the  district,  from  the  22d  to  the  26th  June,  and 
wimlnen  the  ooadifkm  of  all  works  of  oonstmction,  and  also  the  needs  of  varions 
foints  of  bad  navigRtion,  I  recommended  that  the  flnt  work  to  be  done  be  the  repair  of 
three  dosing  dams  at  and  near  Slim  Island,  which  were  put  in  in  1879,  and  now  needed 
eoDflidemble  repair  in  order  to  maintain  the  existing  good  condition  of  the  channel  and 
lifer  in  this  Ticinity. 

Prerioos  to  doing  this  it  was  found  necessary  to  repair  a  break  in  the  shore  protection 
iDd  east  end  of  the  dosing  dam  at  Denmark  Idand,  covering  a  distance  of  487  feet. 

Maimial  uBed, 

St»e cubic  yards..     1,238.89 

Bnah do 970.61 

Totd  cost,  12,069.02,  or  about  $0,945  per  cubic  yard. 

The  repairs  of  the  dosing  dam  between  GarroU  and  Ck>on  Islands,  consisting  of 
itnogthening  the  shoie  protection,  and  raising  the  dam  to  5  feet  above  low  water,  were 
competed  in  July.   . 

Material  wed. 

Stone . . cubic  yaids..     2,882.48 

Bnnh do,^.     I,67a00 

Total  cost,  13^681.29,  or  about  $0,908  per  cubic  yard. 

The  iqiairB  to  the  dosing  dam  between  Carroll  Island  and  the  niinois  shore  were 
limilsr  in  character  to  the  last  described.    Began  in  July,  finished  in  August. 

MaUrial  used. 

flIODe —.——-. cubic  yards—  4, 846. 44 

Broh do-  2,005.06 

Poltt - .- - number--        1,592 

Totd  cost  $7,212.98,  or  about  $1,052  per  cubic  yard. 

The  repairs  to  the  closing  dam  between  Slim  Island  and  the  Missouri  shore,  similar  in 
cbttftcter  to  the  above,  were  begun  August  29,  and  completed  in  September. 

Material  used. 

fitooe ;.r 21 cubic  yards.-  3, 183 

Bniah do.-  1,834 

FoleB - number.-  1, 290 

Totsl  ooai,  $4,666.96,  or  about  $0,910  per  cubic  yard. 

On  September  20  a  dosing  dam  was  b^un  across  Westport  Chute,  about  800  feet 
helow  tiie  head  of  ^e  island.  The  dam  is  about  1 ,  100  feet  long,  and  consists  of  a  brush 
■U  80  feet  wide^  weighted  with  gravd,  dredged  near  Hambui^,  and  on  this  a  dam  eom- 
poied  of  alternate  layers  of  gravel  and  stone.  Shore  protections  on  Westport  Island  800 
fai  in  length,  and  500  feet  on  the  Missouri  shore,  were  also  placed.  The  ^am  was 
Mirly  completed  by  ^  end  of  October,  and  low  water  forced  a  suspension  ot  work. 

Material  used. 

Skone cubic  yards-  7,  412.72 

Bnsh do..  4,248.88 

Pbies . number.-        2,  465 

Bndttd  material,  cable  yards  9, 928  of  which  probably  one-half  may  be  considered  as 
Tnaihiftjltlii  tb«  dam.   T^i^  amount  of  material  in  the  dam,  16,600  cubic  yards.    Cost 
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of  dredged  material,  90.0M  per  cnbic  Tard)  cost  of  stoae  and  broali,  tO.SU  per  cnbio 
yard;  total  coat  of  tbo  work,  910,409.45. 

On  October  22a  beginaingwaamadetawaidsaclosiDit-dam  across  the  nmallchatette- 
tireen  North  aad  South  Fritz  Islanda.  This  dam  is  about  420  feet  long,  of  the  aamo 
coDstrDctiou  as  that  at  Westport  Chate,  bnt  there  beltig  bo  gnvel  wiUiui  m  reaBonable 
distance  brnah  iras  uaed  In  tile  body  of  the  dam.  Protection  on  North  Frits  300  feet  i a 
length,  and  on  South  Fritz  150  feet  below  the  iMa  aud  450  aroaod  the  head  at  tha 
island.  This  dam  was  completed  in  great  part  and  the  fleet  left  November  21  for  Cin- 
cinnati Lauding. 

Ibusin;;  the  creat  and  additional  material  ore  needed  on  the  Bickorj  Island  Dam, 

Ifateriat  uied. 

Stone - cnbic  yards--  3,255.28 

Brush- - - - - do..  l,640.e» 

Poles... nnraber..        1,028 

Total  cost,  (4,161.51,  or  aboat  $0.63  per  cnbio  jard. 

The  Tevetment  at  Cincinnati  Landing,  baatily  and  tempomTily  pnt  in  in  1879,  bas 
never  been  completed,  and  an  attempt  wus  made  to  do  as  moch  as  poasiUe  before  cold  ' 
weather  slopped  operations.  Most  of  the  work  was  riprapping  simply,  bat  bmsh  wm 
olBonsed. 

The  old  work  has  been  iairly  connected,  and  will  now  stand. 

JUakriat  lued. 

Stone..- - cnbic  yards—  ffi» 

Bnuh do-  961 

Poles - , number..  271 

Total  cost,  $1,650.05,  m  abont  (0.845  per  cnbic  yard. 

DBEDQINQ  o 


The  contract  for  dredging  in  Quincy  Bay  was  completed  early  in  August  by  the  con- 
tractor, H.  ^  Blown. 

During  the  eiecntion  of  this  contract  there  have  been  dredged  in  Quincy  Boy,  princi- 
pally from  the  bar  at  the  month  of  Whipple  Creek,  81,117.14  cubic  yards  of  material 
at  14  cents  per  cubic  yard,  giving  a  total  cost  of  $11,504.80.  The  inspector's  salary  and 
the  expenses  of  certain  protection  work  done  at  the  month  of  the  creek  to  resti^n  its 
floods,  amounted  to  (994.75,  making  $12,490.55  for  the  cost  of  the  improvement  of 
Quincy  Bay,  aud  covering,  witbiu45cciiL't,  theoriginolallotment  for  that  purpose,  mode 
to  conform  to  the  clause  in  the  appro priatioD  bill.  To  the  channel  cat  throngh  Uie  bar 
Hie  low-water  season  did  no  dami^c,  bat  the  high  water  of  tho  spring  completely  le- 
fbimed  the  bar.     No  channel  is  found  there  m 
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•4  flzst,  later  but  little  was  noticed,  and  to  date  it  ap- 
totoalitototeimroiilaBAitaB  filled.    The  eetof  the  current  is  entirely  that 
inff  sow,  Hm  old  enmixig  filling  np,  and  this  channel  has  been  maintained  and  is  now 


TMal  Material  dredged,  10^fM.O6  eabic  yards.  Average  amount  dredged  per  day, 
1,€77.S  oaliie  yaidSb 

TqM.  OApenMi  of  tlie  pUnt  while  enga^  npon  this  work  and  of  the  Coal  Bluff  for 
tofwpgB^  f  1,083.791    AteiagB  oost  per  cabic  yard  excavated,  $0.0613. 

Di  tbeapriii^  m  aooa  as  the  weather  would  permit^  arrongomenta  were  made,  in  ao- 
ooffdawcwi  wilh  ampiofed  nHasm,  ibr  beginning  work  on  the  repair  of  the  dam  at  Oyster 
Idasodf  of^oatto  Ia  GiBQge. 

A  portjy  was  aeot  oot  to  cat  bmsh  on  Cottonwood  Island,  March  18.  On  March  22 
bon^Bi  wen  tewed  op  to  La  Grange  and  left  to  be  loaded  with  stone,  and  on  the  following 
^agt  thioo  BeoQcing  mala  wereannk  above  the  break  in  this  dam.  The  opening  was  found 
4a  bo  about  80  ftet  wide  on  U^  and  worn  to  a  depth  of  12  feet  below  low  water.  A  good 
ifRMi  190 IM  kmg  was  put  in  to  b^in  with,  and  the  gap  was  then  substantially  filed 
^  with  look  and  bnish  to  a  heidiit  of  5.5  feet  above  low  water,  having  a  width  of  about 
8  Aol  on  top.  In  addition  a  aofficient  quantity  of  rock  was  deposited  on  the  dam  for- 
■■47  bnilt  ibr  a  dirtanee  of  aboat  90  feet  out  licom  each  end  of  the  place  repaired  to 
aiae  tiM  wliole  to  gnideu 

The  wboio  was  oompleted  Maieh  30,  and  the  fleet  returned  to  Quincy  and  laid  np 
on  aeeoimt  of  high  water. 

Auoumi  of  wuUerial  put  ta. 

... ..... . — .... cubic  yards..  1,104 

do-..-     711 

After  this  no  woik  of  oonstroction  was  done  except  the  repair  of  a  break  40  feet  wide 

32  feet  deep,  at  a  14-foot  stage,  in  the  brush-fence  dam  opix)site  Quincy.    This  was 

bj  driving  a  row  of  piles  4  feet  apart,  and  arching  np  stream  and  around  the  break; 

■lata  of  polea  were  sank  on  the  up-stream  side  so  as  to  reach  sufficiently  high  on  the 

pUto,  then  faeeliiea  were  sunk  perpendicularly,  close  together,  butt-ends,  down  on  the 

wpar  ride  of  the  pole  work;  and  finally,  a  mat  70  feet  long  was  sunk  dose  to  and  at 

ttt  mper  side  of  the  nModed  gap  and  fer  the  full  length  of  the  new  work.    A  second 

^mwm^AmA  tfais  vHth  tho  wcs  fer  a  length  of  40  feet    The  whole  was  well  rocked. 

oiher  weak  places  in  the  dam  were  suitably  strengthened. 


Tbiri  time  oocnpied  on  the  work ..-days..      6} 

Tolildiataneeran  by  steam-launch ..miles..    78 

Toiri  stone  in  place cubic  yards..  230J 

Toiri  brush  in  place do 120J 

Told  piles  driven number..    10 

Ttnoo^iont  the  year  the  navigpible  channel  has  continued  good ;  no  detention  in  nav- 
IgiHtkHi  has  oeeorred  except  when  and  where  mentioned  in  this  report. 

Financial  statement 

Aviflable  Jnly  1, 1885 $80,758  05 

Bnrived  fiom  sale  fhel 78  75 

86,836  80 
Eipsnded  July  1, 1885,  to  July  1, 1880 69,007  74 

Brisnosavaiba>le  July  1, 1886 1 *- 27.829  06 


inTreamuy 16,000  00 

Brisnee  in  hand 12,829  06 

n  27,829  06 

I-  .^_.__^ 

Teiy  zespectfiilly,  your  obedient  servant, 

E.  II.  ROPPNEB, 

J    -  Captain  of  Engineen,  ^ 

ObL  Qunrcnr  A.  Ohucobs, 
|»  OKpotflkgineent  JPreMad  MRtoimppi  River  Commisnon. 

8872  ESQ  87 171 
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APPENDIX  D. 
BEPonr  OP  UAJOu  o.  h.  kbnbt,  cobps  or  ENaiKEKBs,  upok  thk  nfTBovKmiir; 

OF  TUB  MISSISSIPPI    SIVER,   BETWEEN  THE  UOUTHS  OF  THE    IIXIHOIS  AXD  OStf' 
BITERS.  - 

United  States  Ekoineeb'b  Office, 

Saint  Loiii>,iIl>..Jal!/^imB.    ._. 

Coloxel:  I  have  the  honor  to  sabmib  the  following  report  upon  thii  impravenieat  oT; 
Ihe  Mississippi  liiver  botneea  the  lUiuoia  and  Obio  rivora,  for  the  fUcal  year  MMliifi 
June  30,  188(J. 

At  the  date  of  my  lost  report  work  in  the  field  wuBsospcaded;  for  want  of  fUnda  littU 
waa  done  daring  the  year.  Some  eitonHions  and  repair)  were  made  »t  Uorsebul,  Twill 
HoUowB,  east  side;  Fulllight,  Cbcsluy  Island,  aod  JimSmitha. 

BOBSETAIl- 

Work  at  this  place  was  resumed  October  8-  All  of  the  old  irork  n 
conditioQ,  with  the  exception  of  a  small  break  in  hurdle  No.  27},  nca 
A  heavy  ClI  had  been  made  over  all  the  space  protected  by  the  bnrdles  a 
the  spring.  The  head  of  Carroll's  Island,  however,  had  snffeied  beav;  enwiOD,  mmg: 
theoaterend  of  the  bntdle,  which  formerly  connected  it  with  the  lllioolaabon,  (fr 
poced.  It  nas  necessary  to  extend  this  hnidle  to  a  new  junction  with  the  idand,  to  ■•• 
pair  No.  27j,  and  to  laim  the  wattling  of  the  now  hnrdles.  which  hod  beni  laAat  8 
feet  staodard  gauge,  to  the  loll  height  of  the  piles.  By  tho  251h  of  November,  wha 
operatioDS  were  saspended,  most  of  this  work  bad  beea  accomplished. 

The  Cflrroll's  IfilauJ  bnrdle  woa  extended  2,QO0  feet,  Ihi!  wattling  was  carrlvdnpti 
tlio  8  root  stoKC  npon  Ihe  new  portion,  and  wns  completed  lo  Ihe  height  of  the  piM 
npon  the  portion  formerly  tonstrotted.     Wattling  was  pliifcd  in  hnrdles  ""'    "'"' 


BTeiTgoelj 
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a«i^,  andaboBOlSftolftoBitha  oater  ends  of  each  Noo.  1,  2,  and  4.    A 
M  bsi  baea  made  to  tho  deposito  ibrmerly  oecored. 
Tto  loMfe  depth  of  waler  in  tlie  duumel  in  this  Tidnity  reported  during  the  year  waa 

OBBBUY  TBLAXD, 

Tto  bnidlaooiiatniebed  in  1883,  to  dose  the  chute  west  of  the  island,  had  been  con- 
■Uflnblj  damagfd,  and  bad  iUlad  toaooomplish  its  oldect  A  new  hurdle,  located  about 
S75  IbeC  abofo  tlie  old  one,  was  bcoun  in  Ckstober  and  completed  early  in  November,  ita 
kqgth  beiiK  aboat  670  ftet  Daring  the  winter  a  breach  about  175  feet  long  was  made 
aiar  tba  nud41a  of  the  huidle  by  ice.  Except  opposite  this  breach  there  has  been  a 
liaaij  deposit  cMf  aolid  matter. 

JDf  aBCITH*& 

Tba  large  fill  eanssd  daring  the  sommer  by  the  hurdles  which  had  recently  been  con- 
olracted  justified  ndslng  the  wattling,  which  was  left  at  8  feet  standard  gauge,  to  the 
fldl  lieig^t  of  the  piles.    This  was  done  during  October  and  November.    Just  above  the 

— ' hoidle^  men  it  Joins  the  Illinois  shore,  the  bank  was  cutting,  and  required 

„jii.  Aa  time  and  means  were  both  wanting  to  make  that  complete,  only  a  tem- 
protection  ooold  be  placed.    A  mattress  300  feet  long  and  75  feet  wide  was  fabri- 

,  Hid  sank  with  ita  iimer  edge  8  feet  above  low-water  mark,  and  some  riprap  was 

ispfiled  opon  the  bank  at  higher  levels. 

Dniiqg  the  winter  and  the  subseqaent  high  water  the  hurdles  suffered  some  slight 
iam^ge^  about  5  per  cenk  being  earned  away.    Very  laige  deposits  have  been  secured. 

Tba  least  depth  of  water  in  ue  channel  in  this  vicmity  reported  during  the  year  was 
Sftak 

xquiPMSBn!. 

On  Satnrday,  February  13,  the  fleet,  consisting  of  71  pieces,  which  was  in  winter  har- 
bor in  tear  of  OuroU's  Island,  about  12  miles  fh>m  Saint  Louis,  was  torn  from  its  moor- 
li^  by  floating  ice  and  carried  down  the  river.  Some  of  the  pieces  were  sunk  and  others 
^rrrr^*     The  vessels  lost  were: 

BleaBMr  A.  A.  Homi^ucjB,  valued  at  (after  deducting  value  of  machinery 

Md  other  properly  saved) $12,163  45 

OU  Iran  of  ateamer  Anita,  valued  at 

Bjdiaalie  excavator - 6,383  44 

Steam  lanndi  Florence - — 650  00 

FkiAing  ways  for  mattresses — 1,415  84 

File  driver  No.  21 1,562  27 

Oaeskiff — 16  11 

One  yawl - 30  19 

Qoarter-boat  Na  14 — 819  00 

Qaarter-boat  Na  6 - — 819  00 

BaigoNa  10 200  00 

Baige  No.  23 2, 866  69 

Five  barae  flats  (old  coal  baiges) - - 

PQes  loaded  np(m  bsiges  23  and  30  were  lost,  valued  at 3,335  83 

And  opoQ  the  other  vessels  were  lost  tools  and  appliances  and  boarding  out- 
fit^ emnprising  a  large  number  of  articles,  valued  at 1,927  28 

The  expense  of  recovering  the  property  and  towing  it  to  harbor  at  White 
Hooae^  including  dockage  and  repairs  of  three  ha  lis,  were 10, 435  93 

Making  the  total  loss  fh>m  the  disaster  of  February  13 42,625  03 

Approximate  vaiue  of  plant. 


0U-. 

Yaloe. 

Glaai. 

Value. 

1  ilMBMr,  Oeueial  CMOmore .... 

t7haiata,inodeL) 

4bar|ellaU.                 *—      •••-"•••— 

110,093  82 

00,293  91 

20,856  17 

1,085  21 

1,887  98 

068  09 

1,127  21 

8,990  80 

1  ways  for  nuittreM ..................... m.... 

Tools  and  applianoes 

Photoffraphlo  apparatus mm« 

$1,165  85 

1,200  99 

275  00 

1  ^pfftyfa^aialinip^  Hacking 

Offlos  fumituro.................M..*...«.....M.. 

BunreyinflrinstmiDOiits...... .........x 

625  02 
760  84 

HikUk.       ,                     .........        

Boarding  outflt.............................. 

Total „. ... 

18,570  89 

180,022  58 
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Hl.TiaABLK  DXPTH  BSTTrZEK  BAIVT  LOUIS  AVD  OAtUX 
The  leant  depth  fbnnd  In  the  channel  between  Saint  Looia  anil  Caiio, 


ejfeetwwfcJ- 
SolodiD  TowM  ' 


Julj  1,  IBBB,  amOQDt  expended  dnriog  fiscal  jeu,  exclnaire  ot  oi 

ing  liabilities  July  I,  1885 

Jul/l,  18dS,  on tstanding  liabilities ... 


Very  rospectfnlly,  ygnr  obedient  aervant, 


CoL  Q.  A.  OiLLMOKK, 

Oarpt  of  Eitgincers,  U.  S.  A., 

FraiiUnl  Mitmaippi  Biver  Oinmunloa. 


Appendix  E. 
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opfiisfcloii  of  the  dock,  than  woald  have  sufficed  to  merely  tow  them 
■hip-yara  and  liock. 
done  by  hired  labor  and  the  purchase  of  materials  in  open  market,  the 
and  the  circamstaaces  attending  their  purchase  making  it  more  ad- 
the  GofTemmoit  to  procure  them  in  that  way. 
_    to  woiks  ainoe  December  1,  1885,  is  as  follows: 
Anm  of  hflttvy  Soe  Jamuuy  11-18  injured  the  central  portion  of  the  Grold  Dust  main 
Eaily  in  Febmaiy  m  second  run  of  ice  inflicted  similar  damage  upon  the  lower 
if  lUs  dikoL     ^le  piles  of  the  front  row  were  cut  off  at  the  ice  level.    At  first  the 
a  and  bmcM  zemained  in  position,  but  they  have  gradually  broken  down,  until 
Iha  dike  has  no  xeriating  power  above  the  15-foot  plane.    The  stumpa  of  the  piles 
they  hold  the  Ibot-mats  securely.    None  of  the  deposits  heretofore 
thia  dike'  are  as  yet  Jeopardized,  nor  will  future  results  bo  appreciably  in- 
the  damage  done  to  it. 
of  the  ii^iiries  indicate  that  they  were  made  possible  by  the  rotten  cotton- 
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mica  If  the  material  had  been  newer  or  better  the  damage  would  have  been 
ijaift  MBS.  The  Ihat  of  these  mns  of  ice  carried  away  the  corner  of  the  Osceola  No.  4 
ptCtesate-Bollerton  dikes,  which  was  repaired  as  above  stated. 
^Bm|j  in  the  numth  of  April,  with  the  river  at  an  overflow  stage,  Osceola  Cross-dike 
■k  S  bfoke  In  three  places.  The  large  accumulation  of  drift  held  above  No.  3  was 
BaaSed  and  went  down  the  chute  against  No.  4.  The  latter  broke  shortly  after  at 
IT  the  middle.  The  break  in  No.  4  again  freed  a  large  mass  of  drill,  which 
idown  Bollerten  Chnte  and  was  received  by  Bullerton  No.  2  without  damage. 
SoQBdlqgs  taken  in  the  breaks  showed  no  scour,  and  the  fall  of  the  river  disclosed  the 
It  lact  that  both  dikes  had  given  way  by  the  piles  breaking  off  at  about  the 
i-fcot  stage  of  the  river.  The  damage  was  confined  to  the  upper  part  of  the  dikes.  The 
remain  intact  and  have  thus  far  held  the  masses  of  sand-embedded  drift  in 
and  have  prevented  the  depouts  heretofore  obtained  in  Osceola  Chute  i'rom  being 
onL 

The  break  in  Oaoeola  No.  4  has  not  materially  enlarged,  but  the  detached  portions  of 
Xa  3  left  hy  the  three  breaks  have  been  gradually  wrecked,  until  at  present  but  a  few 
lagBMntB  of  that  dike  remain. 

So  fiff  as  preaent  indications  maybe  relied  upon,  the  closure  of  this  chute  has  not  been 
jModiaed  hy  the  dMnage  done  to  the  dikes. 

Tke  manner  in  which  all  these  dikes  broke,  as  above  described,  shows  conclusively 
ftak  the  fidlore  was  not  due  to  any  unusual  pressure,  error  in  location,  or  defect  of  origi- 
■slcousimction,  but  simply  that  the  material  of  which  they  were  built,  cottonwood,  had 
fired  its  life-time  and  coold  stand  no  longer.  It  is  well  known  that  other  material  can 
be  obtained  at  but  little  increase  of  cost  which  has  a  life  of  four  or  five  times  that  of 
eotlonwood  No  dikes  of  standard  construction  have  failed  except  from  the  weakening 
•f  the  piles  hy  decay,  so  it  may  be  concluded  that  the  life  of  the  dike  will  be  exactly 
ftst  of  the  wi^t^rJAia  composing  it.  An  evident  corollary  is,  that,  within  reasonable 
lii^ta  of  expense,  none  but  the  most  durable  woods  should  bo  used  in  their  construction. 
Avdnor  point  also  suggests  itself,  that  since  the  decay  is  most  rapid  at  the  20-foot  stage, 
sr  tfacreabont^  the  li£D  of  a  dike  might  be  slightly  prolonged  by  providing  an  interme- 
iiste  auppuft  to  the  piles  at  about  that  elevation. 

The  work  fbr  bank  protection  has  sufiered  but  little  damage.  There  has  been  a  loss 
if  aboat  500  feet  of  the  middle  section  of  the  Fletcher's  revetment,  aside  from  which  the 
CBtiie  line  is  in  as  perfect  condition  as  when  it  was  built.  Considerable  growths  of 
wilawa  have  been  secured  on  the  upper  portions,  giving  them  even  more  resisting  power 
than  when  new.  The  loss  above  mentioned  is  less  than  the  most  sanguine  expectations 
if  two  years  ago.  It  occurred  only  alter  the  caving  of  the  unprotected  bank  above  and 
bdow  had  progressed  so  far  that  the  ends  of  this  isolated  work  were  actually  attacked 
fioBi  the  rear.  In  lact  the  remarkable  and  wholly  unexpected  endurance  of  this  work 
■mt  erase  -some  modification  of  the  view  previously  held  as  to  bank  revetment,  viz, 
flait  eontinaity  is  essentiaL  It  now  seems  fairly  probable  that  banks  of  ordinary  diffi- 
catty,  if  uidertaken  when  not  rapidly  caving,  can  be  eflectually  protected  by  discon- 
tianoiis  work,  at  a  great  saving  of  cost. 

The  effects  of  the  works  during  the  past  year,  though  mainly  conservative,  have  been 
bcBifidaL 

The  Gold  Dost  dikes  were  at  last  report  so  much  out  of  repair  that  they  were  scarcely 
eipscted  to  hold  the  deposits  already  secured,  much  less  to  increase  them.  They  have 
■etcrtheleas  induced  deposits  in  the  area  controlled  by  them,  but  at  an  exceedingly  slow 
late:  Nothing  has  occurred  to  modify  the  opinion,  previously  expressed,  as  to  the  ina- 
hilitj  of  thedtkes  of  this  system  to  accomplish  their  ultimate  purpose.  But  little  in- 
cnsMAf  depositB  can  be  detected  in  Osceola  Chute.  Bullerton  Chnte  has  filled  at  a  fair 
ale  above  Gnm-dike  No.  1,  less  rapidly  between  No.  1  and  No.  2,  and  very  slowly  and 
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witli  exncdinglT  soft  material  below  the  Utter.  The  Flnm  Ptrint  Aitm  hMn  tecHTed 
cztcosiTe  depueiCB  both  within  >ad  below  them,  though  thoir  effidenqr  has  donbtleat 
been  impaiied  by  tbe  breaks  in  Xca.  5  and  6. 

The  reTctmeiitB  ltti«  seenred  *  pcactieU  statrility  ol  bulk  lines  Ihim  Oold  Dust  to 
tbe  fcot  of  BnllcttoB  towlMod,  aecompuicd  b;  an  oopTecedeDted  stsbiti^  of  channel  line 
and  a  correapooding  eseelloice  id  duuineL  That  this  latter  pheDomenon  is  in  some 
dence  UMeffcit  of  the  Ibtner  annot  be  doubted. 

^inoe  mv  iMt  report  (Korember  X,  I8S5]  no  change  of  importaora  has  occnrred  in 
the  lina  of  the  ehuinel  in  the  portioii  of  the  river  onder  improvement.  The  channd 
early  in  tbe  year  divided  on  tbe  small  tow-head  near  the  foot  oflsland  30,aiida8acon- 
Kqaencc  the  fhoalent  water  was  to  be  Iband  at  that  point.  Tbe  tow-bend  was  caving 
rapidly  on  both  sides,  and  dnrins  the  Sood  dimppeaied  entirely.  Latterly  about  the 
nme  water  has  been  (bond  at  this  point  as  on  the  Plum  Point  cnwsiDg  below.  This 
tetter  ermsitig  ii  the  one  place  on  tbe  reach  where  the  rivei  may  be  liu-ly  said  to  be 
under  oontral  of  the  worki,  and  its  history  is  for  that  teason  important. 

Obaecrationd  of  depth  and  velocity  in  the  varioos  cbansels  on  tbe  reach  have  been 
BMiieai  freqaent  intervals,  and  the  rtsDlta  are  appended  in  tabalated  form.  Especial 
attcBiioa  is  invited  to'the  deptla  in  the  "  Lower  Plum  Point  crnasiug,"  which  show 
that  the  low-witer  tbannel  at  that  point  did  not  fill  np  during  any  of  the  rises,  a  slate 
of  aSiiiT.  it  mar  be  safely  asKrted,  which  did  not  prevail  at  any  ahoal  (ntMsing  on  Ibe 
river  ontsiJe  of  tbe  reaches  nnder  improvement.  During  all  the  rises  calminating  in  a 
flood  sinve  this  channel  lir^t  opened,  jost  a  year  ago,  tii6  river  has  not  left  it  at  any 
■tage.  The  acunring  eOwt  of  tbe  high  stages  has  been  confined  to  tbe  low-water  chan- 
nel, which,  instead  of  filling  np.  as  ia  the  case  in  the  nhimproved  river,  has  1*een  left  by 
each  rise  equally  deep,  and  wider  and  stiaighter  than  it  fooad  it. 

Shortly  aftee  taking  charge  of  this  district  I  began  the  preparation,  for  my  own  in- 
fbnnatioa  and  ose,  of  a  tabalac  exhibit  of  the  results  of  all  surveys  mode  Aom  the  be- 
ginning of  tbe  work  to  tbe  close  of  operations  in  January,  18%.  This  table,  which  was 
completed  in  midsammer  of  last  yesir.  was  thought  by  a  member  of  the  commission  to 
be  of  sofScient  interest  to  be  inserted  in  an  gnnn-iT  report,  and  at  hia  suggestion  it  is  ap- 
pended hereto.     A.  complete  explanation  accompanies  the  table. 

The  fbllowing  financial  statement  and  general  balance-sheet  show  the  present  condi- 
tion of  appropriations  for  this  district: 
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Appendix  F. 


kt  of  captain  smith  s.  leach,  corps  of  engine  rbs,  upon  operations  in 

the  second  district. 

United  States  Engineer  Office, 

Memphis,  Tenn,,  July  30, 1886. 
t:  I  have  the  honor  to  submit  the  following  report  npon  the  work  of  improving  Mi&- 
fpi  River,  second  district,  for  the  fiscal  year  ending  June  30,  1886: 
ide  from  the  ordinary  care  and  necessary  repairs  of  property  and  routine  office  duties, 
nly  work  done  in  the  second  district  during  the  fiscal  year  has  been  the  repair  of 
lost  serious  fanlt  in  the  Hopefield  revetment  and  the  reballasting  with  stone  of  some 
MIS  of  that,  and  of  the  Memphis  revetment,  which  were  originally  sunk  with  sacks 
ivel.  The  work  of  repairing  this  fanlt,  known  as  No.  4,  the  beginning  of  which 
K>ted  in  my  report  of  November  30,  1885,  was  completed  in  the  early  part  of  Jan- 
1896.  It  comprised  the  complete  renewal  of  the  work  for  a  distance  of  1,140  feet, 
he  patching  of  a  small  break  which  occurred  in  October,  1885,  immediately  above 
ugeone. 

B  general  plan  of  work  was  identical  with  that  heretofore  followed,  comprising  a 
inoos  honlle  mat  150  feet  wide,  sunk  below  low  water,  a  continuous  upper  bank 
neot  extendliig  from  the  water  sor&oe  to  the  top  of  the  bank,  with  the  interme- 
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m  gfTta  to  tbe  tntenul  •tKUgth  oT  all  the  work, 
toMcnre  joDotioBs  among  the  ktobI  paiti.  and  with  the  old  work  aboTe  aod  below,  and 
to  anchodDg  to  the  tank  both  the  mlMiiiwxu  and  ahofe  nretmenta.  Asthedefeclsin 
tbe  pmenc  work  in  thia  localitj  hare  nsolCed  nuinlj  from  a  tendency  of  the  npper  re- 
vetment to  slide  down  the  bank,  the  latter  point  (anchonge)  wis  e^iecaallT  euuoderad, 
■Dd  with  a  view  of  increasing  the  ni^e  of  Ihia  experiment,  aa  also  in  the  bopeof  greater 
•ecnritj.  anchor  cables  were  run  oat  Aom  the  old  work  below  Kol  A. 

An  eiptrimenc  in  drainage  waa  eoatempUted,  and  directions  giren  for  the  oonatino- 
tionof  adrain.  The  drain  was  began  at  aaj  cttrlystageof  tbejKDCeedin^  bntite  com- 
pletion wa.4  dererred  ontil  the  river  bad  risen  serml  feet  from  the  loweat  etagc  It  wm 
then  hagdly  dnished.  bat  in  snch  shape  that  it  lannot  ^irlf  he  credited  with  anj  good 
Rsolts  which  may  follow,  or  charged  with  an;  bod  oiw& 

No  important  changes  were  made  in  the  methods  of  administimtioD.  The  late  date  at 
which  the  work  was  aatfaorized  Icfl  no  time  for  adtcrtiaiDg,  lor  whidi  rraaon  pnichMd 
ofmateriala  and  supplies  were  made  in  open  market,  except  the  atone,  which,  not  being 
required  until  near  the  close  of  operation^  was  obtained  on  reqoiaitian  fioin  the  secre- 
tary of  the  committee  on  construction. 

The  1.140  liuesrfecl  of  back  in  faott  No.  4  were  completely  reretted  at  a  total  cost  of 
fIS.60  per  foot.  Several  cansea  operated  to  increase  this  coet.  UDOOg  them  the  small 
•monnt  of  work  to  be  done,  the  neceautr  of  briniriEig  plant  bom  Plnm  Point  and  te- 
taminsit;  Ibe  serrated  ontline  of  the  bank,  requiring  in  the  pockets  nearly  double  the 
ordinary  amonnt  of  shore  work,  and  the  fastening  to  the  old  work  ahare  and  below, 
which  were  tedions  and  expensive  operations. 

This  revetment,  for  which  £16.60  per  foot  of  hank  may  be  taken  as  a  liberal  estimate, 
ncedsonlv  the  nddition  of  35  feet  width  to  the  sobaqoeoas  mat  (175  feet  instead  of  150 
l^t),  to  become  what,  in  the  lifiht  of  present  experience,  I  wonid  recommend  aa  a 
standard  for  localities  of  ordinary  imp  'rtonce  in  this  part  of  the  river.  The  addition  ot 
25  feet  would  mean  an  increase  of  ISj  per  cent,  in  the  cost  of  snhaqnecHis  work,  whid 
is  now  40  pFF  cent,  of  tbe  whole.  It  seems  safe,  therefoie,  to  estimate  snch  work  attlS 
per  foot  for  the  fntnre. 

The  reballosting  required  3,000  yaids  of  rock,  of  which  280  yards  were  placed  in  the 
Memphis  revetment,  immediately  below  Wolf  River,  and  the  remsijider  on  tbe  Hope- 
field  work,  below  fnult  No.  4.  A  classified  statement  of  expenditnns  for  this  work  is 
herewith. 

It  was  thought  that  with  No.  4  repaired  no  apprehension  need  ha  felt  for  the 
safety  of  this  work  daring  the  succeeding  high  water.  This  prediction  has  been  fblly 
Terified,  since  all  the  rest  o^the  work  is  to-day  in  practically  the  same  condition  as 
it  was  a,  year  ago.  The  loweat  faolt  near  the  end  of  the  work  has  enlarged  slightly, 
but  has  not  raved  bock,  and  there  has  been  a  law  of  a  few  feet  at  tlie  extreme  end,  due 
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irT-lt:      BEPOE1'    HF   THE   CHIEF  OF   EMHSEBn,  D.  B.  JtWT. 

JUTEjron  O. 


CrloxE:-:  I  liavt  tbr  himar  id  iuJi^  haicwiA  i^att  aa  lUtd  diitnct,  Inpnring 
JCiauiMt^  i^ve.  for  Uir  fiacd  reu  endiae  Jane  30^  IBdt. 
VcoT  mmenJnllr.  rimz  obedieii;  ■errant, 

wk.  t.  : 


^miat  tbc  paQ  fiscal  j 
ttu>lK  «i  CkjtL  Ciiavm  S  Sean.  Cnrpn  atl^iiteaa,  ■  .       . 

b*  rartofTod  In-  i^L  WJliam  T.  fiacwll.  Corps  of  Ea^neci^  l^r  TittoB  of  S.  CX  KOk 
Si.  ru.  S.  BcMd^unta*  of  Uif  Ancj  A.  G.  a,  WaAingUm,  AjmU  18,  1688. 

L— Lass  PsoTir^cK  Bklch. 


... »1:  ib«  ToitiloDr,  uccptem  of  public 

}-:t'iini.  l.iT  iin-:.  n-iurt. :,- :^  B&iiKbcd  rTc'Mii  <if  dil««  wxltlMbDudiiigof  anaddi- 
i>>>:^:  i:l,  ii;:Naa  thr  c1e-(  i--.:  rai-prfK.  i1>«  «1k>>  vorfc  toiuutiDg in cloauig Ui« eapi 
I(A  :a^A.-i  Ifil^id  c=wi»£:tr  aaJiadikrNa.  11  ttepieiiacHacMmi  boildinc  anew  dike 
wna*  1^  rhsw  ta  ntap  cix  aai  esHodiaf  iIif  dike  tm  laage  69  menus  tas  cbvts  to 
tbe  hu  («a  t^  MMuiKppi  «h.-c«. 

Dik«  NiL  li'.  .la  nzu!r  <K.  va>  (vaRnined  cStcai  ron  of  pils aaeonly  bnced,  with 
»  beirr  foMmii  f-ssk  twivcra  ibr  rcws  of  piliap.  KkM  11  and  13;  on  laagta  67  ancl 
<5L«<c<r  ^iiraiv><r<<k'pii«<S?«onl  bni  wiibaai  fooUBit. 

■  ir    -   .     -  -  .    .    -  -       i    T  -    :_  »;c  br  rt-«i(t«viag  tlie  ends  wilh 

f  is.r  in  troct  of  Ibe  dike,  the  wbolt 


f     m. 

,  -It 
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^iUom. — Ttn^  gap  in  the  main  dike  between  range  64  and  range  06 
alMmt  600  feei,  due  to  the  breaking  of  the  piles  dnring  tbe  last  high 
The  diift'lodgad  in  ftont  of  Stack  Island.    The  cross-dikes  10,  11«  and  13  were 
broken  1^  the  drift  daring  the  high  water.    This  system  of  dikes,  together 
:irtOi  the  Stack  Idand  dikes,  have  perfectly  served  their  purpose,  changing  the  c&innd 
tan  behind  the  iaiaad  and  preeenring  a  good,  navigable  channel  at  this  place. 

Aeel  JStaui  mCmi  ofUkei, — ^Thissvstem  is  in  good  condition,  and  hassnffered  no 
ilwuge.    Its  admiimble  aflbct  is  seen  m  the  filling  up  of  the  chute  behind  the  island. 

IMfH*  PoM  fvoeAMiit— 'Tiiifl  revetment  was  never  finish^,  but  a  portion  of  the 
.  mAag  bank  dipped,  and  in  the  report  for  1885  it  was  estimated  that  30  per  cent,  of  the 
aifetaunt  work  had  disappeared.  These  breaks,  or  slips,  took  place  at  irregular  inter- 
ffli,  tod  were  of  vaiying  sizes.  During  the  post  year  greulual  slipping  has  taken  place, 
■d  bat  a  small  portion  of  the  revetment  work  /son  be  seen  in  place — ^probably  about  25 
pveent  This  is  in  small  and  detached  pieces  of  300  feet  in  length  down,  except  at 
te  ni^r  end  where  about  1,600  feet  is  still  in  place. 

Li  spite  of  this  apparent  loss,  the  result  obtained  has  been  satisfactory.  Where  the 
lintaient  was  bnilt  the  bank,  in  its  general  line,  is  very  nearly  where  it  was  at  the 
eiBpletkm  of  the  work. 

MagenmBe  IdamdremtmaiL — ^The  head  of  this  ishind  has  continued  to  cut  away  under 
the  diieet  action  of  the  carrent  until  it  is  now  opposite  the  Mayersville  cross-dike. 
BobIj  the  entire  levetaient  has  been  washed  away.  I  cannot  state  that  any  result 
liitoftr  is  directly  attributable  to  the  Mayersville  Island  revetment. 

FINANCIAL  STATBlfENT. 

Lake  Providence  Reach, 

AfiOaUe  balanee  Jane  80, 1885. $22,070  45 

BeeeiTedftom  sale  of  fuel,  and  deposits 83  75 

TbasliKied  from  Taaoo  Front 144  17 

ItMwfened  ftom  general  service 29,216  04 

Total .'. 61,613  41 

Eipaded  during  year • . $43,616  66 

taHfemd  to  krrees,  Tenses  Front 2,000  00 

45, 616  66 

Balance  June  30,  1886 - 6,096  85 

Expended: 

Forservices - -* 30,054  79 

Uaterial,  supplies,  and  outfit 3,528  47 

Subeistence -• 2,808  82 

Plant  and  xepaira  to  same 178  55 

Pad _ 2, 355  38 

Betained  percentage  paid  on  previous  contract  deliveries  for 

material 194  11 

Betained  percentage  paid  on  previous  contract  deliveries  for 

subsistence 1,458  10 

1, 652  21 

Miscellaneoas — ^Includes  office  expenses  (except  services)  mileage,  tele- 
grams, medicines  and  medical  services,  transportation  and  traveling 

2,938  34 


Tbtel 43,516  56 


• 


The  ofighial  condition  of  the  channel  along  this  reach  was  bad.  The  channel  was  flat, 
Miy  de&ed,  and  often,  in  extreme  low  water,  only  five  feet  deep.  The  original  pro- 
JMl  fcr  improveoient  was  the  narrowing  of  the  water  way  to  3,000  feet  by  cloelng  the 
^i^vtes  sod  creating  arUfidal  banks  through  depositions,  and  the  preservation  of  the  nat- 
ml  cnrres  of  ^e  river  by  revetting  the  caving  banks.  No  important  changes  have  been 
■■^  in  the  general  plan. 

Tb  Jane  30,  1886,  the  total  amount  expended  on  the  reach  was  $2,217,643.67.  The 
I'Mlti  are  shown  in  the  table  inclosed,  giving  depths  of  water  over  the  three  shallow 
of  the  reach  for  1884,  '85,  and  '86.  Previous  to  work  the  depths  found  were 
atlittleaseftet 

8872  EKO  87 17J 
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Hw  leaat  dnithi  id  1884: 

WML. 

Btick  Island  CnnnDg,  Aujt.  30 10 

Ben  Lommd  CnmiiiKi  September  SO  utd  30 . . . U 

LcHtdaptbainiaSS; 

DuDcanaby  CroHeiDg,  Oct  30  ud  30 18 

Stack  Island,  Jul^ao,  Aug.  10,  Oct  10  and  80 14 

Ben  Lomond  Ckmmdk,  Oct.  30 . ...,— 13 

The  low  water  Btage  of  1836  has  not  jM  bMD  reached,  and  119  to  Uw  pNMot  no  laa 
depUi  tlian  20  feet  has  been  fonndonanr  of  the  dowing.  The  lemlta  uten  abow  Oat 
the  impravement  <»i  this  nach  baa  been  sacceailbl. 

Doring  the  past  flacal  yearthe  extreme  oacillatlon  has  been  SS.37  feet  Loweat  water, 
Oetober  26,  1885, 5.54,  Idlce  Providence  0iinge;  highest  water.  Hay  7,  1686,  37.01,  I«ke 
Providence  gaoge. 

II.—VlCKSBDKa  Habbob. 

The  work  here  eonaial*  of  tbe  improvement  of  tbe  haibor  pioper  (Omttonial  Imk^  hi 

fiwntofUietown),aDd  the maintensnceof  Delta  Point,  oppoaiteVieksbarg.    Thelbraet 

ia  entirely  local  in  character,  and  wonldadd  nothing  to  tbe  gsnenl  improvement  of  the 

An  examination  of  the  baeiD  dredged  in  fVont  ot  the  eity  of  Tieksbarn,  and  the  canal 
leading  thereto,  was  made  in  Jannary,  1S86,  by  Aaaiatant  Engineer  Coppte.  It  was 
fbnnd  that  the  average  level  of  the  bottom  of  the  basin  was  plos  5  feet  of  tbe  gange  tbr 
a  width  of  aboDt  300  feet,  and  in  tbe  canal  pins  7}  fteb  The  baain  wai  dredged  in  1883 
to  the  sero  of  the  gauge  for  a  width  of  160  feet,  and  to  plos  5  feet  of  the  gauge  for  s 
width  of  160  faet.  The  canal  was  dredged  to  tbe  leio  of  the  page  for  a  width  of  SO 
bet 

Examination  shows,  then,  that  the  average  fill  In  the  bann  to  Jannaiy,  1SB6,  wasonly 
fH  feet,  and  in  the  canal  7}  feet  Dredging  the  baaan  may  be  regarded  a*  permanent, 
or  as  retailing  work  only  at  long  Interv^  batto  keep  tbecanalopMi  will  leqniMyrarly 

The  holding  of  Delta  Point  is  deemed  evential  to  prevent  Ihrther  tectsaaa  of  Qte  river 
from  Vicksbnrg  and  to  wi»tn*fin  the  regiroeu  of  the  river  immediatdy  below.  Tliis  has 
been  held  by  mattress  and  riprap  revetment  for  nearly  fonr  yean.  Dnring  tbe  past  year 
no  work  whatever  has  been  done,  and  the  revetment  haa  fnlOllad  ita  porpoaa  well.  Om 
small  break  in  the  upper  revetment  iras  reported  on  Jnly  3, 1886,  bnt  Is  in  no  W19  don- 

The  total  amonnt  apent  on  Vicksbnrg  Harbor  up  to  Jane  90,  1886,  was  $373,804.41. 
Ofthi9,|203,2-20.8T  was  spent  prior  to  the  creation  of  the  Biiasisrippi  RiTOrComminion, 
and  under  the  ComnusBion,tl70,664.S4  has  been  spent 

riKAHCIAI.  STATDUHT. 
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.— This  mtam  of  IsfWB  in  the  third  district  extends  from  QypreaB  Bayon, 

,  to  cppjDilte  waiveiiton,  Miaik 

ThelofwiinjLoBidaiMiiemofai  iatMt^  and  held  the  flood  in  the  past  high  water;  bat 
hAilBMMiBiiBMroaslireafaitookplaoe,  notably  fkom  Qjrprefls  Creek  to  Arkansas  City. 

yiHAKOIAL  8TATSMSNT8. 

Zeoeei — TenBoa  Ih-onL 

knSUtiLb  June  3^  1885 $33  96 

taMtaed  tom  IjJco  FtoYUtenee.. ■ 2,000  00 

IWtal 2,032  26 

32  26 


Bslance  June  80, 1886 2,000  00 

Eipoided — 

Betained  peraenti^ $3  82 

Pot  mfleage 28  44 

3226 

AfiOaUe  June  30, 1886 |174  65 

Expended |30  38 

TnMfemd  to  Lake  Prorldenoe 144  17 

174  65 

Bilanee 0  00 

Eqpended^ 

Belained  peieenti^ $3  50 

Plor  mfleaJBe . 26  88 

30  38 

la  eoodoaion  I  wonld  xe^wetfollT  call  attention  to  the  report  of  Assistant  Engineer 
Aiftv  HidoTy  in  loeal  ohaiso  at  Ijuce  Proridenoe  Beach,  appended. 

By  thanlTf  am  dne  to  the  aaristant  engineers  and  others  on  the  work  for  the  eneigy, 
Ml,  aad  intelligeBce  wUch  they  have  srown. 
Beepectfnlly  snbmitted. 

Wm.  T.  Russell, 
Cdptain  of  Enffineen, 


BEPOBT  OF  ASSISTANT  ENQINEEB  HIDEB. 

Wilson's  Point,  La.,  July  15, 1886. 

Sn:  The  following  report  of  bperations  for  the  fiscal  year  ending  Jane  30,  1886,  is 
mpeetfally  snbmitt^. 

Ko  eoostmction  work  has  been  done  daring  the  year,  except  repairing  the  gaps  in  cross- 
dikes  in  the  lower  end  of  Baleshed  Chnte  and  the  bnilding  of  an  additional  dike  across 
the  drate  on  nuige  66.  This  work  was  done  for  the  pnrpose  of  preventing  the  threatened 
widening  of  the  chnte  at  its  lower  end,  and  to  oonntenict  the  tendency  of  the  river  to 
^pin  make  a  channd  behind  Stack  Island. 

The  work  consisted  in  closing  the  gaps  left  in  Stack  Island  cross-dike,  and  in  dike 
'    Kol  11,  the  pireriooa  season;  bnilding  a  new  dike  across  the  chute  on  range  66,  and  ex- 
taidlng  the  dike  on  range  69  across  the  chute  to  the  bar  on  the  Mississippi  shore. 

Dike  No.  10,  on  lange  66,  was  constructed  of  four  rows  of  piles  securely  braced,  with 
•heavy  footmat  sunk  between  the  rows  of  piling.  Dikes  Nos.  11  and  13,  on  ranges 
Tand  68,  were  of  two  rows  of  piles  braced,  without  footmat;  the  repAirs  to  the  Stack 
kfand  dfte  were  made  by  re-enforcinff  the  ends  with  three  rows  of  piles,  and  driving 
tbee  rows  acron  the  gap  in  front  of  the  dike;  the  whole  well  braced,  and  a  heavy  foot- 
mat  sank  across  the  g^^.  These  repairs  were  begun  November  17,  1885,  and  finished 
January  11, 1886. 
Tlw  amoont  of  the  allotment  was  $13,500;  the  amount  expended,  $12,881.31. 

PBBSENT  OONDmON  OF  CONSTRUCTION  WORK. 

Jhmetmttg  4frfm  ofdUte$. — These  dikes  have  been  carried  away  by  the  caving  of  the  bar 
m  wlrieh  Imj  mn  euustiueled;  there  axe  now  standing  portions  only  of  cross-dikes  6. 
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7,  and  8;  th«  parts  remaiDiag  lire  next  the  Mi^asippi  sbore,  extending  oat  fivn  tb 
bank  aboat  800  feel. 

CoUnninxHl  t)»lrm  ef  dikai. — Breaks  luve  oocDired  in  the  main  dike  kbove  and  beloi 
CToea-dike  No.  3,  400  and  300  feet  in  length  TeepectiTelj-.  Tha  outer  end  of  this  craee 
dike  bas  aim  washed  awaj  for  a  length  of  300  feet. 

llai/enFille  gyilcm  of  Jit-re. — The  Sirge  unonnt  of  drin  which  accnmnlated  !n  Iront  a 
this  dike  during  the  hi^h  water  broke  the  dike,  carrying  with  it  the  looM  drift  aii< 
breaking  off  the  piling  at  a  little  above  the  20-foot  stage.  There  remain  in  front  of  th< 
dike,  extending  across  the  chote,  large  qnaatities  of  drill  embedded  in  the  Band,  wbici 
prectitally  forms  a  sill. 

The  rapid  caving  off  of  the  head  of  the  uUaod,  howerer,  will  soon  allow  an  entrancet 
the  chute  below  the  dike,  and  tbe  dike  itself  will  have  little  effect  in  filling  np  th 

Balenhcil  ayaiem  of  dikei. — The  gxp  in  the  main  dikes  between  ranges  84  and  G6  sine 
tbe  last  report  has  increased  in  length  from  1,000  to  1,500  feet  by  the  breaking  off  a 
tbe  pileH  during  the  last  high  water.  Tbe  entrance  to  tbechuteatthispointhasshoalei 
materially. 

During  the  high  w.tter  a  large  quantity  of  drift  lodged  against  the  tipper  of  the  cros 
dikes  built  dnring  the  low-water  season— dikeNo.  10.  In  Fehmary  tbe  dike  gave  way 
X'titdrbrin  breaking  through  craes-dikes  Noe.  11  and  13,  and  lodging  in  front  of  theStacI 
Island  cross-dike i  tbe  width  of  the  breaks  through  these  dikes  is  about  400  feet.  L 
Other  portions  of  the  system  there  have  twen  no  breaks  of  importance- 

The  piles,  which  are  of  Cottonwood,  are  rotting  rapidly  where  exposed,  and  unless  ei 
tensive  repairs  are  made  before  the  next  high  water  season  serioos  damage  may  be  tt 

Stack  Itland  Ss$tem  of  Dilci. — The  Stack  Island  dikes  seem  to  have  snlTpred  no  dam 
age;  the  main  cross-dike  has  large  quantities  of  drift  lodged  in  front  of  it,  and  ia  bavin 
»  good  effect  ia  filling  np  the  chute  behind  Slock  Island. 

Pilekcr'a  Poittt  Scvetmetd. — There  has  been  a  gradaal  slipping  in  of  the  bank  revel 
ment  dnring  tbe  year  from  lime  to  time,  nntil,  except  at  tbe  upper  end,  where  abon 
1,500  feet  of  it  is  still  intact,  not  more  than  10  per  cenL  of  the  bank  formerly  revette 
remains  with  tbe  revetment  in  place,  and  tbis  is  distributed  at  irregnUr  int^ala  i 
lengths  of  300  feet  and  leas. 

Mai/ernviUe  liUad  Revttnent. — Tbe  head  of  tbe  island  has  been  gradnallj  caving  bac 
until  it  is  now  opposite  the  Mayersville  cross-dike.  The  fitceof  tfaeisland  has  caved  tx 
hind  tbe  revetment,  destroying  all  the  work  done,  except  about  1,800  ieet  at  the  ei 
botne  lower  end  of  the  Island. 

OKKEBAL   EPPEOT  OP  THE  COSSTBUCTIOIT   WOKKS. 

The  revetment  coDstrQcl«d  above  Filcher's  Tolnt  hasbad  theeO'ect  of  prerentingan 
Airtber  recession  of  the  bend.  Tbe  caving  has  practically  oeased,  and  tbe  shore  line  i 
about  where  it  was  when  theievetment  work  was  camplet«d. 
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aWnuMf  dlmriaf  lend  eknxet  iepOm,  Late  iVvn'dMw  Beaeli,  ISBI-'SS-'SO. 
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41  the  oroaalnga  fiwD  Janiwn'  to  An^M,  1884.  or  rnnn  Muuh 


^ftmn  compaTioon  of  the  Bp«cial  surveys  of  December  3,  1SS4,  Murcli  3,  and  Decern- 
■B  IT,  1835,  made  in  the  bead  ftboTe  Pilcber'a  Foiot  to  delermine  (be  couilitinn  of  the 
Mntaent  work  then  constrticted,  it  wonld  seem  tbat  in  ttiia  looHllly  the  m.-iltretts  built 
Ucd  to  protect  the  bottomfhtm  the  eroding  action  of  the  current.  .Suvcn  of  the  eleven 
MtioHihOTr  aaooar  of  TBr;iDgdei)th;  onooeeection  the  sconr  ia  SO  foetdeep.  On 
kelber bar  wctioiu  the  bottom  baa  filled  in  over  the  mat  in  places  25  feel  deep, 
noaaa  examination  of  aorae  of  the  sectiooa,  aa  increase  in  the  width  of  mata  so  sa  to 
cilaid  out  to  the  deepest  water  wonld  saggest  itself  as  Ibe  proper  way  to  meet  this 
Mfallty.  On  other  sections  the  iDdicationa  are  such  that  it  ia  nncertain  whether  snch 
"I*  ML  of  width  woald  accomplish  the  desired  rcsulL 

Tbtdestnctioa  of  the  apper  bauk  revetment  in  many  pinccs  hn.s  evidently  lii-en  due 
fctte cnmnt  acting  onder  (he  nvelment  where  not  of  sufGcient  thicknetw, or  elst^  tiiat 
4iilratTesabov«BUoiredthe  water  to  find  itaway  uudor  tbe  revetment  and  to  erode 
wH^matorialof  wliichthehaukiscomposed,  groituully  uudcrmiaiDg  ami  ^t^rppen- 
■llwilape,  until  the  aapporl  of  the  revetment  was  removed,  and  it  slipped  bodily  in 


:  -Tiki  is  *— ,-w 


3Tt2     3£?<?«T   OF   THE   CHIEr  OP  EXGCfEZKS,  F.  S.  ASMT. 

rcTRHCSt  M«»t  to  be  due  lo  «■"*"»;  down  lod- 

B  be  inaBsud  far  faj  the  tet  of  lb«  ttaUr  Nlni- 

£cisd  in  lavas  diitiiliutcd  in  tlie  kank.    The 

[ti-±i:d  «ciu  in  the  Bstme  of  qtucbnod.  uid  » 

a  :h«  r.Tifc  ^ju  9ZiJ  £:««  act.  loTinc  m  xoid  under  the  baok.     Thig 

1*  'ir'JbK  ^ou  sad  :h«  'f^^trHticn  of  tlwKTctBnit. 

7{Mn-  ~;ft3x*  f*  M  b«  KKtcii.  aiul  :=e  icaural  of  wliicli  tber  are  compoMd  it  «f 

mtstt  •-!  '.clic?  -::=:Ij£  xxtriiiL  ix^^xsct  iccbm  to  detouid  a  thicks  and  wider  mit, 

asi!  K  n-i':x<:c!  aire  ^OiMrj  laiii  th^a  Lm  b«n  tic  pa«tke  hnetofiiK,  to  iimR  atf- 

>«=:  of  :h<i;  i^t^t.  the  cMtonwood  ptlt*  bare  be<n  «■ 
j:ir  waoccA.  the  piles,  biaces.  and  loniptadinal  (triogni 
j«  ^?  nds.v  :i:«ir  meo^tli.  to  that  the;  hare  bnt  little 
niwi.  vbiis  tbcd  expand  to  the  altemate  action  (rf  tke 

waur  u^I  ax,  if  of  ihon  daran:-!!.     Tix  chjczc  to  crpiaB  timber  fat  the  conatindira 

of  dikes  «=ae  poctioftb^if.  aail  c  .k<-»  of  iccrtajKd  strtaph  in  localities  when  drift  in 

Luxe  >;:::i3Sd«a  is  to  b«  en-.-ccE-^reil.  ia  iwoKKCDdcd. 

In  1^.  nroo^r  coistra-.ti'^eK.  frotit  9f  KTctmecl  and  dike  work,  are  beliered  to  be 

iwr>  inrj  :» izi^crc  Kabiiiir.     The  cxperienfts  of  the  last  two  «*"—  all  point  in  tin 

diiectMc 


^^A 


It  of  ming  h>«  taken  place  duitag 
I  Point,  in  the  vicinitf  ef 


Below  in  tht  tocali^iei  where  tlie  grcat«^  sj 

Eijhl  i-iak. — For  a  distuice  of  two  miles  below  Pilchcr'a 
Htoa  PLui'^tioD.  and  at  Jnilze  )Iocl?>tneTT'A, 

i-rt  4flRt  — At  WiKiani.*'  flut^t^^n.  the  bead  of  UaTersrille  b<land,  and  in  tb 
vk-initj  of  Een  Lfimo^iil. 

The  amo::::!  of  (avios  of  the  banks  Cmai  range  It  to  lat^  100,  a  length  of  channd 
of  2^.371  ii>^lc^.  for  B  period  of  n^eailr  three  Tear*,  ia  ihown  in  the  etatemeDt  bdM- 
Tbe  ori;;:D:iI  fh'ore-Iine  ^urt^y  of  NoTember.  1^1.  bos  been  CMnpaied  with  that  of  (k- 
tober,  lrr:l.  and  measnTemecU  taken  at  interralaof  l.UOOftel  onWheidnof  tberiTB- 
Tbe  mean  of  all  the  tueaaoteiuenti  tho*  obtained  Sot  each  section  of  Iho  river  compared 
ban  been  eoiered  in  th«  tabular  statement  as  the  arersee  width  of  the  caving  lor  tbit 
poitictilaT  section. 


SatftienI  ilunriny  areragt  bank 


FrariJaut  Betek, 


,  laOHtttr.  1884;  Id» 
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Amoititt  expended  for  labor  and  gubsisttna. 


P.r-roU. 

TalMi. 

120,278  M 

liSi: 

C3,9IIM 

M.717  87 

'■'•"' 

ai.8M  17 

BKimamDomber  of  men  employed  in  any  one  month  was  150;  tbeminimnm  35. 

an  material,  each  ration , fl0.2S6 

ach  ralioD  served _ ftSai 

«ph  ration  for  each  day's  labor  secred 0.410 


and  luok  ^...^.^.squann.-. 


,_.mrd«...  41=1.3 


Material  expeaded. 


H  <;?-7»t=:.i:-. 

do- 

I.SM    Balibltl  malal -.„ 

».Wl    WhUelmd 

ao-... 

^..,„^„. 

Apprail- 

milc  value, 

June  80, 

IBSSv 

Claea  of  property. 

"iSM.  ■ 

tiT.aoo 
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*2 
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e.ow) 

§00 

8,000 
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I              1       1.      bo-t 

.'idallB  (lo-bootl 

Uel«  (■orrey  tuat) 

end-dock.  27  by  S 

BO 

Iir8nder(i>lil) 

■Mioau.  a»  by  SO 

i»t»«l*l«  by  »..„.. 

»4]<>al,  US  bv  tt  (old) 

«K;5E,xs:,a"S;;"Ki»:; 
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le  piliMlriven  (wl*(h  miiubiuerr ) .. 
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Umitkd  States  Esgimeeb  Ofticc, 

New  rork,  Jtdg  20,  18S6. 
COLONELr  I  have  tbe  honor  to  tHUumit  taerewith  mjr  hidiibI  report  of  opetatioiia 
for  yeai  endiog  Jvne  30,  16B6,  for  narks  under  my  chuge  in  fomtb  district,  Sat  im- 
proving  Miasiaaippi  Kiver. 

The  cliarge  or  this  district  was  tronafeTred  to  me  b;  Htgor  Amos  Stickne;,  Corp*  of 
Engiueera,  Febmary  27,  1686. 

Verj  respectlully,  your  ohedieot  semuit, 

Chas.  W.  Rathosd, 

Miyor  (^  EitgiMtn, 
Col.  Q.  A.  GiLLUORE. 

Carp*  of  Engineer),  Pretident  Miwitttppi  Biver  Qtmnime^ 


IHFBOVKHENT  OF  THE  RABBOB  Ot  KKW  OBLEAKS,  LOmsIAHA. 

The  adopted  projects  foi  noik  in  New  Orleans  Harbor  are,  first,  to  cover  tbe  caviif 
bank  in  the  CanoUton  Bend  for  a  distance  of  about  10,000  linear  feet,  with  •  mattKM 
of  willow  bmsb  ballasted  with  stone;  second,  to  protect  the  portion  of  bank  known  ■■ 
Gonldsboro'  Bend,  abont  5,000  linear  feet,  by  meaua  of  alopiiig  sabmerged  spars,  made 
moetly  of  brush  and  stone  and  placed  at  intervals  nbidi  are  as  yet  expenmental,  vary- 
iuR  from  600  to  1,600  feet. 

The  total  amonnt  expended  on  tbe  above  projects  to  June  30, 1685,  is  1146,047.03. 

A  small  portionof  the  brash  mattieeehaabeeu  laidiutheCbirollton  Bend.  Two  spur* 
li%ve  been  completed,  and  the  fbnndation  mattress  and  two  cribe  of  a  third  placed  in 
the  Gonldsboro'  Bend. 

A  valuable  plant  for  the  work  has  been  acquired,  and  nearly  all  the  stone  for  ballaat, 
iron  nds,  and  other  material,  except  brush,  for  the  completion  of  the  six  spurs  in  the 
Gonldsboro'  Bend  is  on  bond. 

Owing  to  lock  of  fands  no  work  has  been  done  daring  the  fiscal  year  except  caie  of 
property,  and  a  anrvey  to  determine  tbe  effect  and  condition  of  the  submerged  spnrs 
oonstmcted  in  the  previous  year. 

The  survey  was  made  in  November  and  December,  1885,  and  developed  the  fact  that 
the  100-foot  contonr  had  been  thrown  out  Arom  tbe  bank.     The  other'contoura,  while 
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FIHANCIAL  STATEMENT. 

Improving  3R9$ia8ippi  Biver  {no  limit) — Harbor  at  New  Orleans. 

Jolj  1, 1885,  baUmoe  on  hand |596  57 

Bcpt  7, 1885,  Mnofont  allotted 4,000  00 

Kor,  13, 1885,  unoont  allotted , ^.-      162  86 

Hot.  16, 1885,  amount  allotted 1,400  00 

6, 159  43 
Ji4j  1, 1886,  amoont  expended  during  fiscal  year,  exdosiye  of  oatstanding 
liabUities,  Julj  1, 1885 4,151  78 

Jolyl,  1886,  balance  on  hand 2, 007  66 

CUBTOM-HOXTSE,  NEW  ObLEANS,  LA., 

CoOeetor'a  Office,  July  12, 1886. 

Sis:  The  following  atatistics  lelatiye  to  the  commerce  of  this  port  are  famished  in 
eompllaiice  with  the  request  contained  in  your  letter  of  the  16th  nltimo: 

EKtnMonand  dearoM/eeB  ofveude,  eoaghoiae  and  foreign,  from  July  1, 1885,  to  June  30, 1886, 

inelitftM. 


EntnmoM. 

OlearanoM. 

No. 

Tonnagre. 

No. 

Tonnage. 

iMai  fMl-Timiflff ............ 

tarn——  •#•>»• 

677 
807 

870.182 
108,887 

601 
282 

807,158 
187,876 

TotelTeHels.      ...^ 

064 

1,065,020 

078 

1,085,020 

bftrtt  and  exports  at  the  port  of  New  Orieana,  La,,  from  July  1,  1885^  to  June  30,  1886, 

indusive, 

IMPORTS. 

Merchandise,  free $4,740,969 

Merchandise,  dutiable 3, 349, 800 

Total,  free  and  dutiable 8, 090, 769 


Gold  coin  and  bullion: 

Gold  bars 

Other  bullion 

American  coin 

Foceign  coin 

ffilrer  coin  and  bullion: 

Bullion 

American  coin . . 

Foreign  coin ... 


$9,  640 

44, 190 

500 

1,400 


7,300 

9,597 

116,  808 


Total,  coin  and  bullion 


189,435 


EXPOBTS. 


FMgn  merchandise 1. 036,  416 

Domestic  merchandise 81, 532, 468 

Total 82, 568, 884 

Total  duties  on  imports  for  fiscal  year  ending  June  30,  1886,  $1,303,520.93. 
Very  respectfully, 

B.  P.  Jonas,  Collector. 

Maj.  Chas.  W.  Raymond,  ^ 

Vniied  Slake  Engineer 
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X«  work  ID  porsiutDce  oT  anj  pnyert  for  the  permuiflDt  improT^ent  of  Uie  rive 
In  this  locality  has  been  doae. 

A  pioj«ct  wfi»  prepared  by  the  Mississippi  River  Com  minioii,  and  is  poblubcd  in  the 
leport  for  ISSi,  bat  no  instmctiona  as  to  the  carryiiiK  out  of  this  plan  have  been  receive 

la  the  latter  part  or  July,  1885,  tItoM  iiitei«sted  in  the  nuuutenaDce  of  n&vig&ti' 
tbronfcb  Old  Biver  became  apprehensiTe  that  it  would  be  suspended,  owin^to  Iherap 
&11  of  the  tliseiaeipiH  I^rer,  and  requested  that  steps  be  taken  to  maint&in  the  loi 
water  cbannel. 

The  fanda  on  hand  were  not  anffirient  ta  nndo'take  any  work,  bat  on  Aagost '. 
instmcliona  n-ere  rereived  from  the  PieMdeot  of  the  Misnmn>i  River  Commisaion 
commeD.e  work,  and  an  allotment  of  foods  was  made  by  the  Commiasion. 

The  steamer  General  Newton,  belonging  \a  the  work  of  improving  barbor  at  Ke 
Orleans,  was  pot  in  commission  and  prepued  for  tbe  work.  An  iron  scraper  made 
boiler-plate.  16  feet  wide  and  3  feet  high,  strongly  braced,  waaeoiiatracted.  This  scrap- 
wiui  Btiachcil  to  the  bow  of  tbe  Newton  in  sack  a  manner  that  it  ooold  be  raised  ai 
loweretl  by  means  of  a  proper  derrick  frame. 

The  NewMQ,  wilb  a  1igbt-<lran  barge  and  a  barge  of  coal,  left  Kew  Orleans  Septel 
berS.and  arrived  at  lied  Itiver  Landing  oq  the  7th.  A  pile-driver  and  three  smi 
barges,  kindly  loaned  by  Captain  Sears,  from  the  third  district,  arrived  at  Red  River  Lan 
ing  on  tlio  51b,  where  the  lannch  Rnby,  with  a  qnarter-boat,  had  been  previonsly  ae- 
from  Katcbez. 

An  eiamia^tioQ  «-aa  made  on  September  7,  which  showed  only  4}  feet  on  tbe  crwt 
Ibc  bar  at  the  month,  and  &om  7  to  17  feet  throagh  Old  River.  Tbe  Red  River  Lani 
in;;  gauge  read  13.30.  and  the  Barbre's  landing  gaoge  7.0. 

Tlie  scraper  was  immediately  pnt  to  work  on  tbe  bar  at  the  month,  and  in  three 
four  d.iys  made  a  channel  whose  least  depth  was  between  8  and  9  feet,  which  proved 
to  lie  very  elTeclive. 

Thn  pile-driver  and  barges  were  taken  into  Old  River,  and  commenced  at  once  to  co 
struct  light  dike  work  for  contracting  the  channel  between  Chandler's  and  Barbre 
These  dikes  were  bnilt  of  very  small  piles  driven  in  two  rows,  and  the  space  betwei 
the  rows  Hlled  with  willows  ballasted  with  sand  ]fiiigit.  They  answer  the  pnipoee  f 
which  they  are  intended  during  tbe  low-water  season,  and  are  swept  away  dtiriag  t) 
flood  season,  leaving  no  obstruction. 

During  a  temporary  rise  of  the  river  the  scn^>er  work  was  suspended  en  Septemb 
II,  and  the  dike- work  after  two  dikes  had  been  conatmct«d.  Tbe  plant  was  laid  ap 
Bed  River  Landing,  and  a  small  force  retained  to  moke  repairs  necessary  to  have  all 
readiness  for  resuming  work  when  the  falling  river  should  make  it  oeoeeearj. 

The  river  commenced  to  fall  on  Septembef  28,  and  on  October  7  there  was  8  feet  < 
■'      '  ■  "        The  ("icncral  :^;el^t„[l  wi-  ].ul  lu  ivirk  witli  tlic  itraper  on  tl 
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cxnmxBciAL  statistics. 

An  tbe  xifw  eommerae  of  fbe  Bed  River,  Bayous  Tensas  and  Macon,  Onacbita  and 
Biidc  BiTeam,  the  AtcfaafMiqr«>  Bayoos  Gonrtablean  and  Des  Glaizes,  together  with 
■anesons  trihataries  and  a  laige  portion  of  the  commerce  of  Bayou  T&he,  passes 
flmil^  Old  BiTV.  Several  lines  of  steamers  run  regularly  in  the  trade.  The  total 
nhis  of  tiie  oommwree  to  be  ben^ted  by  the  improvement  amounts  to  over  $40,000,000 
amnlly. 

The  amount  which  oaa  be  profitably  expended  during  the  year  ending  June  30, 1888, 
«naot  be  stated  until  work  npon  a  definite  plan  is  inaugurated.  To  maintain  naviga- 
tioB  betweeu  the  MisBissippi  and  the  Red  and  Atchafalaya  by  the  temporary  devices 
kwtoiaie  used  would  require  an  estimated  annual  appropriation  of  $25,000. 

FIKAKCIAL  STATEMSm:. 

Improving  Miarisnppi  Biver  {no  limit) — Moulh  of  Bed  River, 

Bdiiieeon  hand  July  1, 1885 $  3,816  08 

BcpfeemberT,  1885,  amount  allotted 7,000  00 

Korember  9, 1885,  amount  allotted * 3,500  00 

XofemberlG,  1885,  amount  allotted _ 1,400  00 

Total 15,716  08 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1885 11,351  65 

Jnlyl,  1886,  bahinoe  on  hand - 4,364  43 

IllFBOVOCKHT  OF  THE  MISSISSIPPI  BIVEB    AT  NATCHEZ  AND  VIDALIA,  MISSISSIPPI 

AND  LOUISIANA. 

No  work  has  been  done  in  this  vicinity,  owing  to  the  lack  of  funds. 

The  approfvad  pvqfect  contemplates  the  protection  of  the  caving  banks  by  means  of 
Bilmeiged  sloping  spurs  placed  at  intervals  to  be  determined  as  the  work  progresses,  but 
nmmed  for  estimate  of  cost  at  1,000  feet.    The  estimated  cost  is  $600,000. 

To  prevent  the  flow  of  water  across  the  neck  of  land  between  Giles  and  Cowx>en  bends, 
nd  the  anticipated  destruction  of  the  harbors  of  Natchez  and  Yidalia  by  a  cut-ofif,  it  is 
proposed  to  construct  a  levee  at  an  estimated  cost  of  $100,000.  This  makes  the  total 
Mtimates  1700,000. 

Hie  amount  which  can  be  profitably  expended  during  the  year  ending  June  30, 1888, 
B  $350,000  for  the  purchase  of  the  necessary  plant,  tbe  construction  of  the  levee,  and 
commencement  of  dike  work. 

There  is  seoeiv^annually  at  Natchez,  Miss.,  about  40,000  tons  provisions,  groceries, 
iDd  machinery,  T^OIW}  tons  cotton  seed,  25,000  tons  coal.  The  shipments  are  about 
40^000  bales  cotton,  4,000  tons  oil  products.  About  twelve  hundred  steamers  arrive  and 
depsrt. 

At  Yidalia  the  receipts  are  8,000  tons  produce,  provisions,  machinery,  etc.,  and  the 
ikipments  10,000  bales  cotton  and  2,000  tons  cotton  seed.  A  railroad  recently  com- 
pmed  to  Trinity,  La.,  will  add  materially  to  the  commerce  of  Yidalia. 

The  work  is  in  the  collection  district  of  New  Orleans,  which  is  the  nearest  port  of 
oitiy. 

FINANCIAL  STATEMENT. 

July  1, 1885— Balance  on  hand $1,625  05 

Jii]7l,  1886 — ^Amount  expended,  exclusive  of  outstanding  liabilities  July  1, 

1885 625  30 

Jfllyl,  188^— Balance  on  hand i 1 1,000  65 

CONSTRUCTION  AND  BEPAIB  OF  LEVEES. 

The  project  of  levee  building  adopted  by  the  Mississippi  River  Commission  has  so  fiw 
^^Kn  sunply  to  dose  the  existmg  gaps  in  the  lines  alreiEidy  established  by  constructing 
^fm  as  Ihr  as  the  funds  aUotted  will  permit,  with  locations  of  reasonable  permanence 


I 
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•id  Kradcs  tqjui  to  Uie  acliMent  lofatB.    While  (nKeadinc  nader  tUa  plwL  the  kn  of 
lerees  bj  cmnDg  iMiiki  and  tbeir  bwdring  bj  flooda  maf  be  anniMny  antidpated. 

At  the  begianing  of  the  fisol  jeu  no  embaakment  ctm^rnctioD  waa  hi  progrcv;  tla 
lerees  geDerally  tluvnghont  the  district  were  in  better  oondltlMi  than  at  WI7  time  in  Uu 
piCTions  f  wratj  ;f«a.  lack  of  funds  baa  prereDted  aqy  new  work  being  nadiitalai 
dnnng  I  he  past  G«cn1  y«ar. 

The  Biukieg  of  Kcmpe  Leree,  at  Potter's  Sloogh.necositated  some  n^r  work  being 
done  dn nut;  the  moDttMof  Fcbmaiyand  March,  1886.     The  embankniciit  was  placed  ii      ^ 
good  condition,  bnt  it  again  settled,  and  additional  work  was  neceemy  in  Aptil  andUu,      J 
1886.  J 

Hm  parochial  aathoritiea  of  Tenns  Pansh  have  raised  the  grade  and  (nlaigid  Ikl  ^ 
«rtm  BTction  of  the  following  United  Stales  leveee;  Point  Pleaeaat,  ghipp'a  Bajon  ti  ■ 
Haid  Times,  Hatdacrabble,  Bondniant,  and  for  about  two-thirds  of  the  length  (f  Ai  1 
United  Btates  Kempe  Leree.  1 

The  mpid  caTing  of  the  bank  occanoned  a  gap  in  the  United  Stales  Bondoiant  LefM^  i 
and  a  new  piece  of  levee  was  bnilt  by  the  State  and  parish  to  done  it.  ^ 

The  flood  of  1886  did  not  severely  strain  the  leven  of  the  district,  and  nobieaki  btit 
oeenrred  in  the  levees  bnilt  by  the  United  States. 

The  lines  of  levee  are  now  contjnnons  tliroagbont  the  district,  with  the  fallinriii| 

Diamond  Island  Bend,  a  gap  aboat  60,000  feet  long. 

Bongere  Bend,  agapabont  23,400  feet  long. 

Black  Hawk  to  Red  Biver,  a  gap  about  90,000  fbet  long.  * 

Horganza  Crevaiise,  a  gap  about  O.oOO  feet  long.  . 

Uapa  Bhowing  ou  one  oheet  tiie  location,  profile,  and  crass-section  of  nearly  all  tbt 
levees  liave  be«a  made. 

The  e;tletifiive  plant  and  outfit  reqaired  in  the  prosecution  of  levee  work  by  hired  la- 
bor has  been  car«l  for  and  repaired,  and  is  in  first-class  condition  for  service. 

The  commerce  benefited  is  all  that  of  the  lower  Mississippi  Itiver. 

The  work  roming  ander  tbe  general  appropriation  for  improving  the  Miasinipiii 
Biver  irom  Cairo  to  the  Head  of  the  Passes,  no  separate  appropriation  is  asked  for. 

FINANCIAL  STATEMENT. 

Inpiwing  Mivittippt  Sieer  [no  Jimlt). 

A. — Levees,  Atcbnfalaya  Front: 

July  1,  1885,  balance  on  hand $9,496  V^ 

Nov.  10,  ISifS,  transferred  to  levem  Tensas  Front $3,400  00 

Nov.  10,  1885,  transferred  to  mouth  of  Red  Ri^r 1, 400  00 

Nov.  IG,  1835,  transferred  to  harbor  at  New  Orleans 1,400  00 

8,20000 
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mUne  tf  pkuU  beUmffimg  io  (he  United  States  and  used  upon  the  improvement  of 

MMmippi  River ^  fourth  district. 


Glass  of  propertsr. 


Sterner  Oeneral  Newton. 
lltMiB-tiv  Tilda. 


laimcfa  Bnlnr......^. 

woxStk  Alaska,...^., 


•■••••■••••••••■••••a* 


flcvcn  fkMO^  roir4xiats,  Ao. 
Taols  and  applianoea. 
OBn  ftmiliiire......MM 

fcivefioi;  Infltnuneiita  «••» 
W     IBweilaneoua...^ ^ 

XvUU« .  tBaaa  •■■■■seaaa 


f«»»»e>e»«*e— ea  ••■—•••»■••»• 


■  ■>«s»»»eeeaee—**e»»*ee— ■•>••••••«•••■ 


I— •eaaa»«««aaa« 


■  ••••«a  •  •  a—  — a»—  —  >—  ♦—  »—  •—  w aaaaaMee  ••••••  »•— ■  ••••<  —  ••■  »—  — » 


Approxi- 
mate value, 
June  30, 
1886. 


18.900 
4,100 
3,500 
2,550 
2,700 

22,200 

160 

4,206 

555 

1.057 

1,729 


51,657 
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SUPPLEMENTAL  REPORT  OF  THE  MISSISSIPPI  RIVER  COMl^IISSION. 


The  Mississippi  Eiver  Commission, 
President's  Office,  Army  Buildino,33  W.  Houston  Street, 

New  Yorhy  November  30,  1S8G. 

Sir:  In  parsnaDce  of  the  provisions  of  section  4,  river  and  barbor 
act  of  Augnst  5,  1886, 1  have  the  honor  to  submit  the  following  report 
of  operations  under  the  direction  of  the  Mississippi  Kiver  Commission, 
ftom  July  1  to  November  1, 1886,  with  financial  statements  relating  to 
the  appropriations  in  the  said  act. 

The  time  which  has  elapsed  since  the  meeting  of  the  Commission, 
September  16-20, 1886,  has  sufficed  only  for  the  preparations  necessary 
to  carry  out  the  approved  projects  for  the  expenditure  of  the  allotments 
i&ade  at  that  time  and  recommended  for  approval. 

(1)  Appropriation  for  survey  of  the  Mississippi  River  from  the  Head  of  tbe  Passes 
to  its  lieiidwaterB :  Continaiug  survey  thirty  thousand  dollars. 

The  appropriation  being  too  small  to  permit  the  extension  of  field 
wirveys,  the  work  done  has  been  confined  to  reducing  and  preparing 
for  publication  the  data  already  in  hand. 
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TVfxsKtu.  iZ^a 


:::«.] 


■<;..     »-.!-«     U»-    ^:T^    ..Ofc- 


-iu»  iiscr-.!;!:  esviifC  reitairs  of  jilaot,  1 
•t  -KBUiiii  -iiKiuui;;«il  and  a  good  navjgal 
riiim^iCwQ*  natw  iz  l"w  water  disclose  t 
i;  .i.:4UM»?  Mni  Crtjhfti-I  Point,  wbicU  we 
i^fi,  .«;»r,  irw  jt-il  m  tLic«  and  entire. 

--li::,  TSe  T^.'ri  iwnw  ia  diU  district  has  be 

■.T>i  x'l'T^ijr  -•."joipIietiDg  the  work  in  t 

~z^  -ae  ricscTOiicua.  of  n  mattress  revetmt 

'«rc:i=;3a:  ic  ■nw  Ji^iiT  end  and  extendi 

..•.•r-'rrtfkiim  "rJL  p«c3ti:.  This  was  beg 
nt    .    ::v  atfsni  W  ?MC  had  been  compU'ti 
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GENBBi.L   SERVICE. 

[  Operations  bare  beea  almost  entirelyconfined  to  the  preservation  and 
pair  of  plant.  On  October  12,  informal  agreement  was  made  with 
r.  George  Blackman,  of  Saint  Louis,  for  3,600  cubic  yards  of  riprap 
Nte  at  64  cents  per  yard,  for  the  nse  of  Captain  Leach,  at  Memphis, 
a  1,900  yarda  of  this  has  been  sent  to  its  destination. 


Firrteiatrict ft, 537  02 

Secnad  diatriol 7,033  64 

Third  district P,057  44 

ronrth  district 9,397  SO 

General  eervice 20,816  89 


Appropriated  AogiisC  5, 1686 2,000,000  00 


trrembn  1,  ISHG.     EipcDdcd  since  Jiiue  30,  I8SG: 

L     Km  district $5,602  10 

Second  district 9,126  i\ 

'.     Third  district H,eTO  97 

j     Foatlh  (liHtrict i:>,\Vi&  80 

Gencnl  service  (unapportioued] 1,704  76 


3,046.732  79 


|4G,G13  B7 


dsnoe  available  NoTenilier  1,  1866 3,000,118  93 

Very  respectfully,  yonr  obedient  servant, 

Q.   A.   GiLLMORE, 

Colonel  of  Engineert,  Bvt.  Maj.  (JenL,  U.  S.  A., 

Brest.  Miss.  Birer  Comm. 
The  Secbetaby  of  War, 
[Ihioagh  the  Chief  of  Engineers.) 

irint  bulonemciit.] 

Office  Chief  of  Engineers, 

U.  8.  Army, 
December  4,  1886. 
Befipcctfally  forwarded  to  the  Secretary  of  War. 

John  G.  Parke, 
Acting  Chief  of  JEngineert. 
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iHNUAL  SEPOBT  OF  THE  BUSSISSIPPI  RIVER  COMMISSION  FOR  THE 

FISCAL  YEAR  ENDING  JUNE  30,  1887. 


LETTER  OF  THE  SECRETARY  OF  WAR. 

War  Department, 
Washington  Oityy  December  29,  1887. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Bep- 
lesentatives  the  annual  repdrt  of  the  Mississippi  Biver  Commission  for 
the  fiscal  year  ending  June  30, 1887. 

Wm.  0.  Endicoit, 

Secretary  of  War. 

The  Speaker  of  the  House  of  Bepresentatiyes. 


BBPOBT. 

The  Mississippi  Biver  Commission, 

President's  Office, 
Kew  Torkj  December  14, 1887. 

Si£:  The  Mississippi  Biver  Commission  has  the  honor  to  submit  a 
report  for  the  fiscal  year  ending  June  30, 1887,  embracing  the  following 
snbjects: 

(1)  Surveys  and  examinations. 

(2)  Construction. 

(3)  Financial  statements. 

(4)  E8timat6S  for  the  fiscal  year  ending  June  30, 1889. 

(5)  General  observations. 


SURVEYS  AND  EXAMINATIONS. 


At  the  close  of  the  last  fiscal  year  the  appropriation  for  surveys  and 

expenses  of  the  Commission  was  practically  exhausted.    The  act  of 

Aagost  5, 1886,  contained  an  appropriation  of  $30,000  for  surveys  of 

A  the  Mississippi  Biver,  which,  although  too  small  in  amount  to  justify  a 
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.  •'-rs.  enabled  vork  to  be  resumed  in  the  office  of 
.'1  :  JjiSlieenprci«e<.'oiedlbroaf;hoiittbe^ear.  Work 
.  ':jt-  7>!:ll  iiieoniple:e  mapii  of  the  surreys  below  C»iro. 
>,■  .'i  :Lt>  Allavial  Vjtliey  baft  been  imblishet],  and  th» 
.  ■i.'Ve  tibservatir>iis  of  ISSJ  Lave  been  tabulated,  be- 
t^c^-uij  \rork.    Tlii-re  eiill  ix-mahis  mncb  to  be  done 

^1^  ^n':it  mana  ot  information  of  all  kinds  collected 
.   ..ci  W  puMjfjbetl.    Wbilo  its  actual  cost  in  money 

.'.^:r\•«l  iLotisaud  dollars,  its  actnal  valne  can  not  be 
:.  xhIvIii^  its  it  dues  tlio  most  extensive  oollection  of 
.<  vs  :ind  <bita  of  nbicb  lUero  i$  any  record.  It  stionld 
i>  litlU'ilt-hiy  as  ]M)ssib1e,  if  only  to  insure  its  pre«er- 
■>  of  tlie  Mississippi  River  below  Cairo  isDowcom- 
iv.  Iv^nn  .ilmve  tbat  point,  and  {tarli ally  completed 

.  n  tiile  1  be  ti'iangnlation  bas  been  curried  to Keokak. 
'>  :.>  riihoii.  III.  Tbe  completion  of  tbis  great  vorb 
:■.:  :>.-:;.iiHV.  and  sbonM  be  pushed  viCb  as  great  ce- 
.'.'  I  t'.ili  ii-ononiical  ext-cution. 
-^  t-vr:  of  Oapt.  S.  S.  Leatrli,  Corps  of  Enjrineers,sec- 
.  >s:oii.  ApiK-ndix  A.) 

t  OSSTRrCTlOS. 
niiST  niSTKtCT. 


lu-  trotk  on  rinni  Point  Reacb,  and  at  tbo  bar- 
<.i-)>iiKin.  Ky. 

:<cJ  iii>  t>iiirii.  JLjv- — Si>ocial  appropriations  of 
Ik  !i  4'f  iboso  mo  h.irbors  by  tbe  river  and  har- 
>,  bii:  as  ibo  f^ums  so  appropriated  were  con- 
>>'.'.  ci'.iirfly  loo  small  to  commence  the  vork 
.li\l  b>  ;lie(.'ouimission  to  the  Secretary  of  War 

:;;o  t';id  of  the  I:K<t  llswil  year  tbe  current  al- 
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liMOBiplete  eooditioii  in  which  it  was  left,  its  destmction  is  only  a 
of  time,  when  undesirable  changes  will  take  place  in  the  chan- 

I  below.  The  Gommission  intended  to  complete  this  work,  bat  their 
illioa  was  not  approved,  as  stated  above. 

As  allotment  of  $100,OiOO  was  made  by  the  Commission  to  construct 
sbvee  on  tiie  npper  side  of  Plam  Point,  to  cat  off  the  large  volame  of 
whidi  in  times  of  flood  flows  across  this  point,  and  force  it  to  fol- 
im  the  main  channel.  This  levee  was  fortunately  completed  before  the 
iMd  of  18S7|  and  its  good  effect  has  been  very  marked.  There  has  been 
scoDemtration  and  deepening  of  channel  thronghont  the  reach,  the 
kn  being  cut  down  8  or  10  feet,  with  a  material  lowering  of  the  high- 
viter  slope.  It  is  expected  this  year  to  partially  complete  a  levee  on 
tti  oppoaite  or  right  bank,  with  the  object  of  catting  off  any  outflow  in 
lltk  direetion  also.  The  effect  of  these  levees,  combined  with  that  of 
the  contraction  works  at  Plum  Point,  BuUerton,  and  Osceola,  will  prob- 
ably soon  cause  the  total  disappearance  of  Plum  Point  Bar.  Its  im- 
piOTement  has  been  steady  from  year  to  year,  as  the  concentration  of 
leoor  oats  the  channel  down  through  the  old  deposits.  Daring  the  last 
knr  water  not  less  than  10  feet  depth  was  found,  and  this  only  for  a 
Tory  short  time.  At  extreme  low  water  the  depth  was  from  12  to  13 
foet 

(For  details  of  work,  see  report  of  Gapt  S.  S.  Leach,  Gori)s  of  Engi- 
neers, in  charge  of  first  district,  Appendix  G.) 

SECOND  DISTRICT. 

(Foot of  Uland  No.  40  to  month  of  White  River.    Officer  in  charge,  Capt.  S.  S.  Leach, 
Corp«  of  Engineers;  headquarters,  Memphis,  Tenn. 

The  allotments  for  this  district  being  exhausted  at  the  end  of  the  last 
hcsl  yean  an  early  allotment  of  funds  was  made  immediately  after  the 
pisflsge  of  the  river  and  hairbor  bill  of  August  5,  1886,  to  enable  the 
plant  to  be  repaired. 

Memphis  Harbor. — ^Work  at  this  point  has  been  carried  on  with  the 
specific  appropriation  of  $57,250,  made  by  the  general  act,  and  has  cou- 
listed  in  extending  the  revetment  of  former  years  in  front  of  the  paved 
city  levee.  The  total  extent  of  this  work  is  over  7,000  feet,  and  about 
IflOO  feet  has  been  completed  during  the  current  season.  There  re- 
aains  only  a  small  gap  of  600  feet,  which  will  be  filled  this  fall.  This 
work  has  given  entire  satisfaction. 

Below  the  paved  levee  the  bank  has  of  late  years  been  caviog,  se- 
riously threatening  the  railroad  tracks  and  much  valuable  property. 
There  being  no  immediate  p'h>8pect  that  the  necessary  work  of  protec- 
tioQ  woold  be  undertaken  by  the  United  States,  the  private  parties  in- 
terested raised  the  sum  of  $60,000  to  carry  out  the  work  themselves. 
The  district  officer,  Captain  Leach,  was  put  in  charge  of  the  work  and 
the  use  of  Government  plant  was  authorized.  The  protection  consists 
of  a  revetment  in  the  form  of  five  submerged  spurs,  projecting  from  the 
bank  and  extending  from  the  high-water  mark  to  the  limit  of  scour. 
Ibey  are  built  of  cribs  filled  with  brush  and  stone,  and  rest  on  wide  foot- 
mattresses  of  brush.  The  spurs  cover  a  length  of  2,200  feet  of  bank, 
tad  th^  effect  has  been  good,  the  caving  being  reported  as  stopped. 
The  method  is  substantially  the  same  as  that  which  has  already  given 
good  resalts  at  New  Orleans.  It  is  understood  that  it  is  intended  to 
pat  some  short  spurs  between  the  main  ones,  to  hasten  deposit. 

MempkU  Beach. — ^The  only  work  here  is  the  revetment  at  Hopefield 
Mii^inr  which  an  allotmeQt  has  been  m^e.    The  caving  of  the  i^i^- 
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protected  part  of  HopeBeld  Point  has  contioaed,  aod  SOO  feet  of  tha 
lower  end  of  the  revetment  bas  been  carried  away.  Ab  hooq  as  th» 
river  is  low  enough,  the  current  allotment  will  be  expended  in  repair- 
ing and  contiuuiug  this  revetment  dowu-stream. 

Levees. — In  this  district  are  embraced  tlie  levees  of  the  Upper  Yasoo 
and  White  Eiver  fronts.  On  the  Upper  Yazoo  front  the  work  done  hy 
the  United  States  consisted  mainly  in  strengthening  and  raising  the 
levoes  at  points  where  it  was  moat  needed,  especially  in  that  portion  of 
the  line  lying  between  the  Ilnshpucana  and  the  Coahoma  County  line- 
By  the  united  efforts  of  the  United  States  and  the  State  levee  antbori- 
ties,  nearly  the  entire  line  was  brought  np  to  grade,  3  feet  above  high 
wnter  of  1SS2,  aod  was  held  during  the  flood  of  18S7. 

Nothing  wiis  done  on  the  White  Biver  front. 

{B'or  details  of  work  see  rei>ort  of  Capt  8.  8.  Leach,  Corps  of  Engi- 
neers, in  charge  of  second  district.  Appendix  D.) 

TBlIiD  DISTRICT. 

(Month  of  Wbite  Kiver  to  Warrenton,  Mis8.    0£Bc«r  in  charge,  Capt.  W,  T,  Boaaell, 
Corps  of  Engincera ;  lieadquartera,  Memphis,  TcnuO 

Lake  Providence  Reach. — No  work  has  been  done  in  this  reach  beyond 
care  of  plant  and  carrying  on  surveys.  An  allotment  of  $270,000  was 
made  by  the  Commission  lor  work  here,  but  the  project  for  its  exi>eud- 
itiire  was  not  approved  by  tha  Secretary  of  War,  The  dike  work  on 
the  reach  has  beeu  somewhat  damaged,  owiog  to  the  gradual  decay 
of  the  piling;  and  the  revetment  at  i'ilcher's  Point,  after  holding  the 
bank  through  two  great  floods,  in  spite  of  its  badly  damaged  and  tocom- 
pleto  condition,  has  now  substantially  disappeared.  The  caving  of  tlie 
bank  at  Elton  has  allowed  the  Stack  Islaud  channel  to  split,  a  portion 
now  going  down  the  shore  by  Lake  Providence.  In  consequence  of  this 
division  the  depth  heretofore  found  here  has  diminished.  Tb'ere  has 
also  been  heavy  caving  at  Ben  Lomond  and  at  Wyly's,  which  will  be 
detrimeutal  unless  soon  checked. 

Vicksburg  Harbor, — As  soon  as  the  Commission  could  act  on  the  ap- 
propriation of  1866,  an  allotment  was  made  for  some  slight  repairs 
needed  by  Uie  revetment  at  i)ella  Point,  and  a  siurey  was  ordered  of 
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l!fM8i.p— This  district  indndes  the  levees  on  the  Lower  Yazoo  front 
^fid  tiie  upper  part  of  the  Tensas  front.  In  the  former  portion 
«ily  a  loop  in  tiie  levee,  rendered  necessary  by  the  caving  at  Ben 
LoBondi  was  oonstrocted.  On  the  Tensas  front  the  levee  from  Amos 
ffidge  to  Arkuisas  City,  which  covers  the  head  of  the  Tensas  Basin, 
m  piitially  constructed,  being  pushed  under  great  difficulties,  so  as 
to  keep  out  the  flood  of  1887^  although  from  12  to  18  inches  higher 
than  any  known  flood  at  this  point*  The  reconstruction  of  the 
Futher  Forest  Levee  from  Gkiines  Landing  to  Linwood  has  been 
ndertaken,  but  it  is  not  yet  completed,  and  the  gap  in  the  levee  at 
Ldands  has  been  closed. 

In  addition  to  the  work  mentioned,  work  under  the  supervision  of 
the  engineers  of  the  Commission  has  been  carried  on  by  the  State 
and  county  aathorities  of  Arkansas  and  Louisiana,  the  allotments  for 
this  portion  of  the  Tensas  front,  i.  e.j  above  the  Liouisiana  State  line, 
karing  been  made  conditional  on  work  being  done  by  the  parties  men- 
tioned, equal  in  extent  to  that  done  by  the  Com  mission,  and  under  the 
npervision  of  its  engineers.  During  the  flood  of  1887,  considerable 
ifofk  was  done  in  holding  the  levees,  and  no  break  of  any  magnitude 
oecarred. 

(For  details  of  work  see  report  of  Capt.  W.  T.  Bossell,  Corps  of 
BDguieers,  in  charge  of  third  district.  Appendix  E.) 

FOOBTS  DISTRICT. 

(WtnentoD,  KIm.,  to  head  of  Paases.  Officer  in  charge,  MaJ.  C.  W.  Raymond,  Corps 
of  Kogineen,  to  December  4^  1886;  since  that  date,  Capt.  D.  C.  Kingman,  Corps  of 
EngiMers;  Iteadquarters,  New  Orleans,  La.) 

Feio  OrleaiM  Harbor. — ^The  last  work  done  at  this  place  had  been  the 
ooDBtrnction  of  a  system  of  submerged  spurdikes,  designed  to  stop  the 
eaviDg  of  the  bank  in  Oonldsboro,  Bend,  opposite  New  Orleans.  The 
results  of  this  work  api>earing  satisfactory,  it  was  determined  to  carry 
the  work  on  in  continuance  of  the  plan,  with  the  special  appropriation 
of  175,000  made  by  the  general  act  of  August  5, 1886.  Of  the  whole 
number  of  spurs  projected  (six  in  all),  two,  viz,  Nos.  2  and  3,  had  been 
entirely  completed,  and  one  (No.  5)  partially  so.  During  the  past  year 
tvo  more  spurs  were  built  (itos.  1  and  6),  but  the  high  water  intervened 
before  the  unfinished  No.  5  could  be  completed.  This  work  has  so  far 
proved  satisfiMstory,  and  it  is  proposed  to  continue  it  as  fast  as  funds 
are  sapplied. 

Rectifieaiion  of  Bed  and  AtchafaHaya  rivers. — At  the  close  of  the  last 
fiscal  year  the  appropriation  for  this  work  was  exhausted,  and  much 
anxiety  was  felt  as  low  water  approached  lest  the  navigation  through 
Old  Biver  should  be  stopped  before  funds  were  available  to  keep  and 
channel  open.  As  soon  as  possible  after  the  passage  of  the  river  the 
lutfbor  bill,  arrangements  were  made  for  beginning  work,  and  on  An- 

1  gost  17  the  plant  was  on  the  ground.  From  this  date  until  October 
28  work  was  steadily  pushed,  the  method  being  the  same  as  in  recent 
years,  viz,  scraping  on  the  shoals  and  building  small  brush  wing-dams 
at  the  wider  places.  The  work  was  more  difficult  than  ever,  and  the  ex- 
tent of  shoal  water  greater.  On  September  29  the  banks  near  Ash 
Cabin  began  to  slide  in,  the  bottom  coming  np  in  lumps  which  finally 
Kqnired  blasting  for  their  removal.  The  struggle  was  kept  up  for  a 
month  longer,  when  it  was  abandoned,  and  Old  Kiver  remained  impass- 

[^  aUe  until  the  Mississippi  Biver  rose  again. 

Under  the  special  appropriation  for  work  at  the  head  of  the  Atchafa- 
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iiig  work*  and  uniform  nridtb  of  tbe  bigh-wuler  chAnOBl  will  not  MODre  the  dcured 
■tatiilitj  of  tbe  Tiror  banlm:  Provided,  hoicner.  That  notbinc  herein  eoutalned  iball 
.  .1 . — .. r ^.  ....  ..    ,. .  ._i ._.  .,. .  "u^^ji  ji-a  caving  atOiten- 


vlUe  Keaoh,  Delta  Point,  in  front  of  the  citiea  of  Vlokehnrff,  Hempbie,  HickmsD,  and 
Colnmbna;  Jnd  provld«4  farther,  That  contraetloo  vorka  eoall  be  bailt  at  tbe  Mmc 

±, —  !„  .L — .J .. r- ..  r .  alediately  atiove  the  eaid  reretment  worka. 

.,  _ ... ,  -^000  an  to  h« 

,     „  ,  .      .    0  for  tlie  rectifi- 

cation of  the  Red  and  Atohafalaya  nvera  1)7  prerentlac  Ibrther  enlargement  of  ttn 
]atl«r  Btream  and  reatrictinf;  ita  ontlet  capacity,  and  for  keeping  open  »  narlgabl* 
channel  throngh  the  mouth  of  Red  or  Old  Biver  into  tbe  MiasiMippi  ;  |37,fiOD  in  iin- 
jiroTing  navigation  in  the  Greenville  Reach  by  preveotioe  tbe  bank  at  OreenTillefroa 
lartber  caving;  $75,000  in  deepening  the  channel  at  Vickabarg  b;  dredging  throngh 
the  bar  existing  there ;  but  this  last-named  aam  shall  not  be  expended  onlew,  aftei 
another  examination  or  anrvey,  the  Commisaion  shall  deem  it  adviaable  \  and  if  thej 
■boll  not,  then  $37,500  shall  be  expended  in  the  impiovement  of  navigation  at  Vioki- 
bor^  by  constmcting  suitable  dikes  and  other  appropriate  works ;  ana  $50,350  in  com- 

Sleling  the  work  on  the  river  at  Memphis;  also  $18,750  for  work  on  the  river  at 
lickman,  and  118,750  for  work  on  the  nvei  at  Colnmbaa,  Ky. 

Tbe  Commission  was  at  much  loss  to  know  how  to  execnte  this  law. 
Ite  literal  execution  was  impossible,  as  will  appear  clearly  from  the  fol- 
lowing facts: 

As  originally  recommended,  and  so  far  carried  on,  the  plan  of  improve- 
ment of  the  Mississippi  Uiver  embraced  three  distinct  kinds  of  work, 
viz: 

(1)  Contraction  works  for  the  purpose  of  closing  chutes  and  narrow- 
ing the  cliannel  where  necessary,  for  concentration  of  the  low-water 
discharge. 

(2)  Revetment,  or  bank -protection  works,  for  the  purpose  of  prevent- 
ing caving  of  the  banks  at  points  where  sach  caving,  if  nnchecked, 
would  make  it  impossible  to  obtain  the  desired  contraction  of  the  low- 
water  channel,  or  result  in  injurious  changes  of  current  direction  below. 

(3)  Levees,  designed  to  limit  the  high-water  width  of  the  river,  and, 
by  concentration  of  the  flood  discharge  within  the  channel,  secore  iU 
deepening  and  enlargement  by  scour. 

This  plan  was  fully  set  forth  and  explained  in  tbe  early  reports  of 
the  Commission,  and  received  the  approval  of  Congress.  It  was  fol- 
lowed consixtently  iu  tbe  expenditure  of  all  appropriations  preceding 
thL^  taut.     Ill  lliis  llie  inoviso  appoimnl  wliii-h  isqiioted  above,  itiiposing 
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mt  Uie  river  or  a  large  part  of  it.  Tho  channel  is  already  narrow  in 
■any  places;  bat  the  banks  cave,  ueTertheless.  That  this  caving  can 
be  stopped  by  narrowing  the  channel  in  a  few  more  places  is  impossible 
to  rappose.  The  theory  referred  to  rests  upon  an  assumption  of  general 
ngnlation  of  width,  and  consequent  general  uniformity  of  velocity  and 
sediment  charge.  It  would  have  been  sufficient  to  disincline  the  Com- 
mission to  try  so  stupendous  and  costly  an  experiment,  without  first 
laying  the  subject  fully  before  Congress,  that  it  is,  in  the  opinion  of  the 
Uommission,  utterly  visionary  and  hopeless.  But  the  experiment  is  one 
nbUAk  is  impossible  even  to  try.  Five  years'  experience  in  Lake  Prov- 
idence Beach  warrants  the  statement  that  it  is  impossible  to  narrow  the 
low-water  channel  in  that  reach  through  permeable  contracting  works 
slone,  by  any  expenditure  of  money  or  continuance  of  work.  The  works 
may  be  constructed  and  deposits  secured  by  tho  thousand  acres,  but 
sulessheld  to  its  place  at  certain  points  of  impingement,  the  current  will 
niD  away  from  these  and  leave  them  utterly  useless  and  iueficctual. 

A  subsequent  proviso  of  the  clause  quoted  permits  the  use  of  revet- 
Dieot  at  certain  places  named,  viz,  Qreenville,  Delta  Point,  Yicksburg, 
Memphis,  Hickman,  and  Columbus;  but  with  the  further  provision  that 
^'contraction  works  shall  be  built  at  the  same  time  in  the  wide  portions 
of  the  river  immediately  above  the  said  revetment  works."  The  work 
of  bank  protection  proposed  at  these  places  was  not  for  the  deepening 
of  the  channd,  but  for  the  preservation  of  harbors.  There  is  no  wide 
place  immediately  above  either  of  them  which  requires  contraction  for 
the  improvement  of  the  channel.  Such  works  would  cost  many  times 
the  amounts  estimated  for  the  revetments  proposed  in  the  harbors.  The 
•  entire  sum  appropriated  by  the  act  for  tho  river  below  Cairo  was 
12,000,000.  Of  this,  t4Gd,750  was  required  to  be  expended  in  si)ecified 
works  at  New  Orleans,  Eed  River,  Greenville,  Vicksburg,  Memphis, 
Hickman,  and  Columbus,  leaving  £1,531,250  to  bo  allotted  by  the  Sec- 
retary of  War  upon  the  recommendation  of  the  Commission.  That  sum 
was  insufficient  for  the  construction,  or  even  commencement,  by  advan- 
tageous methods,  of  works  of  contraction  at  the  wide  places  above  the 
harbors  named.  So  that,  upon  a  literal  interpretation,  ihat  part  of  the 
act  also  was  impossible  of  execution. 

In  this  dilemma,  the  Commission  sought  first  to  give  efiect  to  the 
beneficial  purpose  of  the  law  by  a  somewhat  liberal  interpretation  of  its 
hmguage.  It  was  considered  not  beyond  a  fair  construction  of  its  terms, 
in  view  of  its  manifest  object,  to  take  it  to  mean,  not  that  all  works  of 
bank  protection  should  be  excluded  from  the  channel  improvement  until 
its  total  failure  had  demonstrated  their  necessity,  but  that  revetment 
might  be  employed,  not  as  an  original  means  of  improvement,  but  as 
an  adjunct  to  the  contraction  works,  where  its  absolute  necessity  was 
as  plainly  to  be  seen  beforehand  as  it  could  be  after  the  destruction  of 
the  works.  At  its  meeting  on  September  20, 18SG,  the  Commission  rec- 
ommended to  the  Secretary  of  War  an  allotment  of  $377,250  for  con- 
tinnanoe  of  work  in  the  Plum  Point  Eeach,  and  $300,000  for  continuance 
of  work  at  the  Lake  Providence  lieach.  At  the  same  time  the  following 
resolution  was  adopted  by  the  Commission  and  forwarded  to  the  Secre- 
tary of  War  with  tho  recommendations: 

Settolced,  That  the  Commission,  in  making  tbo  allotments  of  to-day,  have  assumed 
that  JQ  tbo  Plum  Point  and  Lake  Providence  reaches  only  those  revetments  should  bo 
Uuilt  which,  in  the  opinion  of  the  Commission,  are  indispensable  to  ])rcserve  the  im- 
provement in  the  channel  already  gained,  and  to  repair  and  preserve  the  work  already 
done,  ADd  have  assumed  that  this  is  tho  intention  of  the  law;  but  if  the  intention  of 
the  Iftw  18  thought  to  prevent  in  these  reaches  the  construction  of  any  revetment 
whatever,  then  the  Commission  would  recommend  that  tho  allotments  made  for  the 
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1,  uTe  in  BO  fu  M  to  tMuie  exiatfng  worbi  1 

Tbo  allotmeDt  for  tho  Lake  ProvideDce  Beach  was  apmroved  by  tte  - 
Socretary  of  War  November  11, 1866,  and  that  for  Plam  Point  Korsm- 
bcr  16, 1S86.    At  its  meeting  on  November  27, 1886,  the  Oommiawn   . 
adopted  projects  for  the  expenditnre  of  theae  allotmenta  in  theeootinn- 
atJon  of  work  in  these  reaches.    The  project  for  Plnm  Point  ewbnoed, 
among  other  work,  the  extension  of  an- an&niBhed  revetment  in  FIrteb-  '. 
er's  Bend,  and  that  for  Lake  Providence  the  repair  and  extension  of  u  n 
nnfinished  revetment  at  Pilcher's.    Both  these  works  are  shown  and  ^ 
described  in  former  reports  of  the  Commission,  and  they  were  both  ifr  ^ 
garded  as  essential  to  the  maintenance  of  the  contraction  works  and  x 
permanence  of  the  improved  channels  in  those  reaches.    These  pngeeti 
were  transmitted  to  the  Secretary  of  War  with  the  following  letter: 

OPnCB  OF  U16SIS8IPPI  BrvEB  Commission, 

SaiKt  Loai*.  Mo.,  Xmxmhtr  S7,  1886. 

Sin:  The  river  and  harbor  act  of  AngoHt  5,  inao,  imposed  on  the  Hissiaaippi  Biv«r 
ConimiaBion  tho  condition — 

"That  no  works  of  bank  protection  or  revetmeDt  afaall  be  executed  in  aaidreacbM 
or  elsewhere  nntil  after  it  shall  be  fonnd  that  the  completion  of  the  permeahle  oon- 
traoting  works  and  oniform  width  of  the  high-water  cbaanel  will  not  secure  the  d»-    - 
sired  stability  of  the  river  banks." 

This  limitation  is  based,  it  is  believed,  on  the  theor;^  that  a  river,  if  once  regnlstcd, 
will  not  scour  ita  natnTal  banks.  The  Commisaion  is  somewbat  familiar  with  tba 
opinions  and  writings  of  hfdraalio  engineers,  aud,  so  far  as  it  is  advised,  this  theotr 
is  totally  unrecognized  by  any  anthoritative  writer  00  hydranlics.  It  is  nniveisallj 
recognized  by  snch  writers  that,  in  general,  when  ■  larse  obstruotion  ie  placed  w 
one  bank  of  a  river  a  conespondiDg  wearing  away  of  un  opposite  bank  ooonn  ii 
CQDBOqnence.  There  is  no  evidence  that  a  legalated  liveT  will  not  cave  ita  banki, 
and  in  most  cases  it  Is  impossible  to  build  permeable  coatraoting  works  or  seonie  anj 
DarTowin?  of  the  channel  by  them  without  holding  the  banks  In  their  immediatB 
DeightMiTbood  while  the  work  is  going  on.  The  nDprottoted  hanks  wonld  recede 
while  the  contracting  works  were  Deing  ballt.  Tbeee  Eeneral  views  are  fblly  oob- 
firmed  by  the  experience  of  the  Commission  on  the  Misaiseippi  Elver. 

The  contraction  works  at  Ckitd  DnU,  Plnm  Point,  Dancansby,  and  Baleshed  have 
been  followed  by  caving  on  the  opposite  bank,  whose  immediate  reanlt  la,  by  agaiii 
enlarging  the  cross-section  of  the  river,  to  destroy  any  beneSclal  resnlta  theooD- 
tractioD  works  might  otherwise  prodnce.  That  snch  works  may  Beoare  osy  Tolnabla 
permanent  contraction,  the  opposite  bank  mnst  in  general  be  held  by  proteetioa 
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nv,  asd,  in  Ibe  opinion  of.ths  Connolwloi),  could  not  bave  been  obtained  by 
■MMiitnotuiEWOTkakloiM.  In  the  act  of  AngastS,  1S86,  certain  restrictione 
'  frtrmil  to,  sot  cattnlr  free  titm  ambigaity,  are  laid  npon  the  ose  of  bank 
■  ornrctjBMMituinMnaof cbaDnelimproTement.    In  tbe reoommendationa 

rmditnnof  tUa  amra[Wlation,  the  Comm<mion  have  regarded theae 
httT*  rnwwiWWiiWI  no  work  of  bank  protection  or  revetment  that 
[o  them  to  baaihadirtaly  DMOMVy  to  save  from  destrootion  costly  nork 
<r  TKlnabia  naalta  nliMdy  obtttinod,  leaving  to  joaraelf,  at  tbo  aame 
mbIIni  of  tha  ftill  mauuiut  uid  intent  of  the  lavr. 

-       -  iitotbaftotthat,CongRaBhavingfui1edatita 


bsaoipendi 
knd  httT 


Uiat  ooiA  mjirmgii  oodU  not  be  paid  ftoiu  the  appropriaUon,  it 
■ON  to  make  mA  inapMtlona  of  tha  woA  aa  are  much  to  bo  desired, 
■  wjmiH  alnoall  attention  to  tbe  fact  that  tbe  works  at  Plnm  Point 
lldaftorldeBM  liAVO  asitoatlx  detoionted  dnring  the  abaeace«f  appropriations 
"  Ittbaai  on,  and  hooM  tut  tbo  appnprlBtlons  naked  for  in  the  onaaal  re- 

„  _Jko  Ktaated,  aa  tbo  work*  in  tJwoo  raaehea  aro  atill  Inoomplete  and  funda 

H  not  oTailablo  for  theiz  oon^lotion. 

Q.  A..  OiLLHORE, 
Colonel  of  Engineer*, 
Svt.  Ma).  Ge%.,  U.  S.  A., 
FreiidenI  Hit:  Sietr  Cotnmlmion. 

C.  B.  COMSTOCK, 

Lint.  CM.  Enginttn,  Bvl.  Brig.  Gni.,  U.  S.  A. 
Chas.  B.  Suter, 
Mtfjor  of  Engineer*,  U.  S.  J. 
Hbnbt  Mitchell, 
Coa«t  and  Oeodelie  Sartrg. 
B.  U.  Harbod. 
R.  8.  Taylor, 
S.  W.  t'BROutJox. 
Tha  Bbosxtjat  at  War. 

(Tbroogh  tho  Chlof  of  Engineer*.) 

Ibis  letter  was  laid  before  Congress  by  tbe  Secretary  of  War  Jaaaaiy 
I  SS,  1887,  bnt  do  action  was  taken  npon  It  of  which  the  Commission  is 
'  •dr&ed.    Tbe  projects  reoommended  were  not  approved  by  tbe  Secre- 
twy. 

At  its  meeting  held  Jaly  2, 1887,  the  Commission  adopted  the  follow- 
ing resolntioHB : 


(1)  Stttipti,  That  in  Tiew  of  tbe  non-approval  by  tho  Secrctarv  of  War  of  certain 
•flMim^eeta for  tbo  improvement  of  tbe  Minissippi  Biver,  under  act  of  August  Q, 
ISM^  iMomiBODdod  bj  toe  Commission  at  its  meeting  in  November,  18rt6,  the  Com- 
■lirfoB  ftmlii  OOmpoDod  to  n^rd  those  recommendations  so  remainiug  uon-approved 
aa  diaapproTOd,  Mtliongh  no  express  action  to  that  effect  has  beeu  comniuuicated  to 
tha  CombUhIca;  and  tut  it  ia  the  Indsment  of  the  Commisaion  that  all  recommea- 
datiooB  M  nmauiiog  nnapproved  ahould  be  withdrawn,  and  now  recommendations 
■■da  tgt  tbo  aUotllMllt  and  expenditure  of  money  covered  by  said  reconimendatious 
in  otbor  pWta  of  the  work  olearly  aatliodzed  by  said  act,  and  within  the  general 
plan  vt  impwiTomont  adapted  by  tbe  CommiMion  and  approved  by  Congress. 

f0i  Tbitt  tbe  Judgment  of  the  Commiatuon  is  that,  nntilfuithei  action  on  thoBnb- 
liiil  lij  riintiiaa  nil  oiiili  11I11111I1I  Im  ilimii  hi  llm  1  liiiiini  1,  except  such  repairs  of  exist- 
1^  vosfca  aa  irlU  protect  the  aame  from  inJnTy ;  and  that  so  much  of  ttio  appropria- 
tion nado  hj  aald  aot  not  required  by  its  terms  to  be  expended  for  specitio  improve- 
ta  tbamm  named  aaahall  not  be  ikeeded  for  such  repairs  and  for  ttie  euro  of  plant 
uKaaiiiiMail  (0  tbo  ooDatmotlon  or  repair  of  levees  in  those  iocalitteanhcretboy 
~~lt  eAbotoally  to  tbeimpiOToment  of  navigation  by  uniform  width 


>  tbe  can  of  ^ant  uatU  tbe  oloae  of  tlie  present  fiscal  year. 

Tlie  jmJMto  prepaied  by  the  district  officers  in  obedience  to  the  last 
of  tbeae  reN^oacHW  ebowed  a  balance  of  $631,140,  after  providing  funds 


S  to  protect  tbe  works  already  coustracted  and  for  the  care 
of  [rfoat  to  tM  olooe  of  tbe  fiscal  year.    The  Commission  then  recom- 
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mended  that  this  sum  be  allotted  to  the  coastraction  of  levees.  The 
entire  allotments  made  to  that  part  of  the  work  oat  of  the  appropriation 
were  as  follows : 

At  meeting  of  September  20,  1880 (400,000 

AtmeeliDgof  NoveDil>rr27,  leai 100,000 

At  meeting  of  July  a,  1887 531,140 

Total .' /. i,0;ii,ua 

All  these  allotments  were  approved  by  the  Secretary  of  War. 
Except  for  the  reatrictions  and  directions  contained  in  tbo  provisos 
to  wbich  reference  has  been  made,  the  Commission  woold  have  regarded 
the  first  allotment  of  $400,000  as  a  suitable  portion  of  the  entire  appro- 
priation to  be  expended  in  the  constractioo  of  levees.  But  the  language 
of  the  act,  literally  construed,  was  an  express  direction  to  complete,  or 
at  least  go  forward  with,  that  part  of  the  work  directed  by  the  act 
which  was  clearly  iiraeticable,  and  omit  that  part  which  was  believed 
to  be  impracticable  nntil  Congress  conid  take  fnrther  action  on  tbe 
subject.    And  this  was  the  course  taken. 

It  may  be  said  further  that  the  time  is  opportune  for  pushing  tlie 
levee  work  with  vigor.  The  full  benefit  to  be  expected  in  the  improve- 
ment of  the  channel  by  concentration  of  the  flood  discharge  can  not  be 
realized  withont  complete  closure  of  long  lines  of  allnvial  front.  Id  tbe 
early  reports  of  the  Commission  it  was  recommended  that  (he  closure  trf 
the  Yazoo  and  Tensas  basins  be  taken  as  objective  points,  and  that  end 
has  been  kept  in  view  throughout  tbe  work.  In  expeuditnres  for  the 
construction  of  levees  the  Commission  has,  as  a  rule,  sought  the  co-opera- 
tion of  the  State  and  the  local  authorities  and  private  citizens  interested. 
This  coarse  has  stimalated  the  i>eopIe  of  the  alluvial  valley  to  the  most 
strenuous  exertion.  The  total  allotmentsfor  levees  madeby  theCommis- 
eion  since  its  organization,  out  of  the  appropriations  made  by  Congress, 
may  be  stated  in  round  numbers  at  $2,600,000.  The  Commission  is  not 
ill  possession  of  exact  information  as  to  the  amonnt  expended  in  like 
work,  during  the  same  time,  by  the  local  authorities  and  citizens,  but 
estimatCB  tbe  sum  approximately  at  $4,350,000.  By  means  of  this  co- 
operation the  Yiizoo  front  lias  lieeii  I'loseil,  tlie  lines  roqiiiriiifr,  however, 
tulditionB  and  strcrigtiieniiii:  before  thev  can  be  n 
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Dd  directioQy  with  bo  sabstantial  variation.  These  resalts  have  been 
totaiiied  by  permeable  contraction  works  and  works  of  bank  protection 
mnbined.  They  coald  not  have  been  obtained  by  either  alone.  The 
Sommission  believes  Uiat  it  would  be  impossible  for  any  intelligent 
nan  to  go  to  the  reach  and  look  at  what  has  been  done  and  the  results 
vrhich  have  been  adiieved  without  seeing  clearly  that  that  part  of  the 
work  which  has  operated,  like  the  key  of  an  arch,  to  hold  all  other 
parts  in  place  has  been  the  revetment  in  Fletcher's  Bend. 

At  Lake  Providence  Beach  as  great  depth  of  channel  has  been  ob- 
tained as  at  Plum  Point,  but  the  channel  has  not  retained  its  location 
umI  direction  as  steadily,  and  in  the  present  situation  there  is  less 
pimiyse  of  permanence  of  the  good  results  obtained.  This  is  accounted 
fbr  by  the  fojot  that  the  revetment  work  in  that  reach  is  less  complete 
and  has  sofFered  more  injury,  and  that  there  ha^  been,  in  consequence, 
wne  caving  of  bends  and  more  shifting  of  the  channel. 

The  practical  execution  of  works  for  bank  protection  upon  such  large 
Bcale  and  in  situations  so  diflScult  as  those  found  on  the  Lower  Missis- 
sippi was  at  the  beginning  a  prol^lem  transcending  the  experience 
of  engineers.  There  was  no  road  to  success  except  by  experiment. 
Since  then  mach  valuable  experience  has  been  gained,  improved  methods 
flf  constmction  have  been  devised,  better  results  have  been  obtained, 
ind  the  cost,  considering  the  results,  lessened.  The  form  of  revetment 
iMWtly  employed  consists  of  continuous  mattress  under  water,  and 
gnded  bank,  grillage,  and  stone  covering  above  the  low-water  line. 
At  New  Orleans  a  revetment  has  been  employed,  consisting  of  sub- 
merged spars  placed  against  the  caving  bank.  This  form  was  cheaper 
than  a  continuous  mattress  would  have  been  at  that  place,  and  appears 
ao  fiir  to  be  successful.  At  the  lower  i>ortion  of  the  Memphis  city  front 
a  revetment  has  been  constructed  consisting  of  detached  spurs  extend- 
ing to  high-water  mark.  This  was  more  expensive  than  a  continuous 
mattress  would  have  been  at  the  same  place;  but  in  the  situation  there 
presented,  the  bank  to  be  protected  being  at  the  foot  of  a  high,  crnmb- 
Ung  bluffy  the  spurs  seemed  to  be  the  better  form.  This  work  was  done 
under  the  direction  of  Gapt.  S.  S.  Leach,  the  district  officer  in  charge, 
bat  mainly  at  the  exx)ense  of  private  citizens.  It  has  passed  through 
)ne  flood  without  injury  and  gives  every  promise  of  permanent  success. 
These  three  forms  of  revetment — the  continuous  mattress,  the  sub- 
aerged  spur,  and  the  spur  extending  to  high- water  line — are  all  that 
lave  been  tried.  A  fourth  form  is  possible,  consisting  of  discontinuous 
oattresses  placed  at  intervals  against  the  bank.  It  is  possible  that  in 
ome  situations  this  would  be  found  practicable  and  economical;  but  it 
s  to  be  remembered  that  in  such  constructions  as  these  experiments  in 
earch  of  cheapness  are  themselves  very  expensive. 
The  Commission  is  not  unaware  of  the  grave  responsibility  which  it 
ssamed  in  declining  to  recommend  the  execution  of  work  in  the  form 
ontemplated  in  the  proviso  found  in  the  act  of  August  5,  1886;  but 
he  Commission  was  then  of  the  firm  opinion,  and  still  is,  that  the  pro- 
ibition  of  all  bank  protection  makes  the  work  of  improvement  by  reg- 
lation  of  the  low- water  channel  impossible.  Holding  these  views,  the 
*/ommission  would  be  wanting  in  the  faithful  discharge  of  duty  if  it 
bonld  fail  to  urge  upon  Congress  a  reconsideration  of  the  subject.  It 
:;  particularly  to  be  rcgrettea  that  such  a  change  should  be  proposed 
1  the  conduct  of  work  in  the  Plum  Point  and  Lake  Providence  reaches. 
n  these  the  work  done  has  been  a  combination  of  contraction  and  re- 
etment.  It  has  been  successful  in  the  highest  degree.  It  is  now  near 
ompletioq.    |u  tb^  ftb^epce  of  unlooked-for  disaster,  and  by  prompt 
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reRiiiuittiou  of  work  witb  sufficient  meaoB,  it  is  believed  that  9250,000 
vill  saRive  to  complete  the  work  undertaken  at  Finm  Point  nnd 
dliJiOO.OUU  tliat  at  Lake  Providence  ;  and  af^inst  a  change  of  plan  at 
tUiH  time,  wliich  it  in  believed  will  imperil  all  the  good  resnlts  attained 
in  Iliaso  diOicalt  reaches,  the  Commission  feela  compelled  to  proteeC 
witli  all  the  earnestness  which  is  consistent  with  the  respect  dne  to  the 
superior  wisdom  and  autiioritj-  of  Congress. 

IMl'KOVEMKST  OF  BATOU  PLAQUEMINE. 

There  is  one  measure  of  partial  relief  to  the  commerce  of  the  At«b 
afaliiya  wliich  iii:i,vnlso  heof  somevalne  to  the  commerce  of  Bed  Kiver, 
while  works  for  its  more  complete  improremeiit  are  going  on,  whicb  tlie 
Commisfiloui'oeommeiidii  to  tbeattention  of  Congress.  Itis  theopeniog 
of  the  Bayou  Plarjuemtnc  from  its  jUDction  with  the  Atcbafalaya  to  the 
town  of  Plaquemiiie,  on  the  Mifisissippi.  There  is  a  considerable  and 
growing  commerce  in  the  AtcLafalaya  Basin,  which  finds  its  present 
outlet  iuto  tLo  JMississijtpi  by  way  of  Old  Kiver.  It  is  not  to  be  expected 
that  that  outlet  can  be  kept  open  at  low  water  until  improvetnenta  can  be 
couu>leted  that  will  require  several  seasons  for  their  finishing.  If  thiit 
commerce  could  have  access  to  the  immediate  bank  of  the  Mississippi 
at  Plaqucmine  it  would  not  be  entirely  suspended  by  the  closure  of  Old 
Biver ;  and  until  the  proposed  new  channel  north  of  TumbuU's  Island 
is  developed,  it  would  be  some  relief  to  the  Red  Biver  trade  to  be  able 
to  reacti  the  Alissiseippi  at  Plaquemine  when  Old  Biver  in  shut  up.  The 
exi>ense  of  such  improvement  of  the  Bayou  Plaqnemine  and  its  connec- 
tions as  would  RuiSce  for  this  purpose  would  not  be  great.  From  infor- 
mation gathered  from  personal  inspection  and  other  sources,  the  Com- 
mission iH  of  the  opiuiou  that  $40,000  would  secure  the  advantages  pro- 
posed. If  such  an  improvement  is  to  bo  undertaken  at  all,  it  is  very 
desirable  that  it  shall  be  completed  before  the  next  low-water  season, 
which  could  not  be  accomplished  after  the  passage  of  an  appropriati[)a 
bill  at  the  coming  session  of  Congress  in  the  ordinary  course  of  business. 
The  Commission  recommendis  therefore,  that  the  Secretary  of  War  be 
aiitlioriy.i:il  to  use  at  Lis  discretion  not  exceeiling  S40,U0I>  oC  money  berc- 
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^  188By  *^  fiiat  no  poftion  rf  this  appropriation  shall  be  expended  to 
ftftit  or  build  levees  for  the  parpose  of  reclaiming  lands  or  preventing 
llajr  to  lands  ot  private  property  by  overflows,"  I  do  not  concur  in  the 
idftehili^t  wider  the  law,  ot  spending  on  levees  nearly  two-thirds  of 
be  appro^rfaition  not  limited  to  specific  points. 

fnevidneofleveesasa  means  of  improving  low- water  navigation 
has  been  mndi  disimssed,  and  -some  results  of  experience  are  very 
dMirable.  At  Flam  Point  a. levee  was  built  in  1886-'87,  which,  in  the 
high  water  of  1897,  tamed  into  the  river  a  large  amount  of  flood- water 
which  before  had  escaped  over  Plum  Point.  A  cutting  down  of  shoals 
and  enlflffgement  <tf  section  in  consequence  is  reported,  and  was  to  have 
keen  expected.  Bat  the  question  at  issue  is  whether  such  confinement 
tfflood-waters  Increases  in  a  marked  degree  the  navigable  low- water 
Igpths  on  the  tkooletf  eranings.  Prior  to  the  construction  of  the  levee, 
tte  least  depths  on  the  Plum  Pouit  crossing  had  been  for  some  years 
ifltoer  over  than  under  9  feet,  sometimes  reaching  10  or  12  feet.  Yet 
« October  27, 1887,  the  depth  on  the  Plum  Point  crossing  was  but  9 
My  this  b^g  eight  months  after  the  completion  of  the  levee.  The 
lim  was  very  low  ( — OJi  on  the  Plum  Point  gauge),  but  as  the  con- 
tia^ion  works  alone  might  have  cut  down  the  bar  to  this  depth,  evi- 
dence that  this  levee  has  improved  navigation  is  wanting. 

The  Commission  estimate  the  cost  of  completing  the  work  in  the  Plum 
Pdiot  and  Lake  Providence  reaches  at  9250,000  and  $1,500,000,  respect- 
irdy.  Even  if  work  were  to  be  confined  to  the  14  miles  at  Plum  Point, 
md  to  the  19  miles  at  Lake  Providence,  to  which  previous  work 
has  been  mainly  confined,  I  deem  these  sums  much  too  small.  A  reach 
ean  be  considered  completely  or  permanently  improved  only  when  its 
vorks  have  been  carried  so  far  that  the  reach  and  its  works  are  safe 
for  many  years  i^ainst  dianges  within  its  limits,  and  when  the  only 
danger  of  any  serious  injury  is  fh)m  an  attack  at  the  upper  end  of  the 
works  by  the  unregulated  river  above  them.  To  stop  short  of  this  is  to 
increase  steadily  the  amount  of  work  annual]}'  destroyed  by  the  river 
itself. 

C.  B.  COXSTOCK, 

Lieut.  Col.  of  Engra.y  Bvt  Brig.  GenL 
Nbw  York,  December  9, 1887. 


I  concur  in  the  above  report,  except  as  regards  the  building  of  ex- 
tended levees  as  means  of  improving  navigation.  Our  experience  with 
levee  construction  has  led  me  to  the  conviction  that  no  general  or  very 
extensive  system  of  levees  for  the  Lower  Mississippi  Eiver  would  form 
part  of  a  proper  plan  for  the  deepening  of  the  low- water  channel  at 
those  '^crossings,''  comparatively  few,  at  which  there  is  now  less  water 
n  the  low-river  season  than  commerce  requires.  I  can  not,  therefore, 
Dncur  in  the  statement  that  ^'the  other  branch  of  the  work  directed  by 
he  act,  consisting  of  levees  designed  to  secure  uniform  width  of  the 
igh- water  channel,  is  of  such  nature  that  it  can  be  carried  forward  to 
ny  extent  in  advance  of  other  work,  with  economy  and  usefulness." 

Henry  Mitchell. 
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Appendix  A. 

nual  skport  of  thk  8ecretart  of  the  commission  upon  the  work  of 

surveys  and  examinations. 

Office  Mississippi  River  Commission, 

282«  Washington  Avenue, 
St.  LouiBy  Mo,,  July  25, 1887. 

General  :  I  have  the  honor  to  submit  the  folio winfr  report  of  operatioDs  under  the 
ppTDpriation  for  " suryeys  of  the  Mississippi  River"  during  the  fiscal  year  ending 
UM  30,  1887. 

No  field  work  has  been  done  except  the  regular  trips  of  the  gauge-inspector. 
WoriE  was  entirely  suspended  until  August  6,  when  the  passage  of  a  river  and 
irbor  bill  enabled  my  predecessor.  Captain  Turtle,  to  employ  assistants  and  others 
Ml  lemme  the  office  work  and  reductions.  The  conventional  sign  work  was  com- 
eted  on  detail  charts  below  Cairo ;  16  sheets,  Cairo  to  Caruthersville  having  been 
me  during  the  year,  and  the  printed  signs  on  24  sheets  retouched.  Special  maps  of 
iom  Point  and  Lake  Providence  reaches,  called  for  by  the  Commission,  to  show 
nk-lines  to  date  and  illustrate  the  effect  of  contraction  works  upon  adjacent  caving 
inks,  were  prepared. 

The  '*  alluvial  map,"  showing  areas  of  overflow  and  contours  of  basins,  was  com- 
«ted  and  pnblidiecL  Sheets  1,  ^  3,  and  half  of  4,  of  the  second  edition  of  the  1 
«h  to  1  mile  series  of  charts,  which  contain  the  extended  topography  of  the  later 
irrejs,  were  drawn  and  preliminary  work  was  done  on  5,  6,  and  7. 
The  chart  of  high-water  regimen  and  the  tables  of  the  elements  of  bank-full  and 
tean-stape  sections  have  been  completed  and  the  diagram  blue-printed. 
The  mluction  and  tabulation  of  the  results  of  discharge  observations  in  18dr>-'d6 
ave  been  completed.  A  large  amount  of  other  work  has  been  done  in  the  way  of 
ODsolidations,  tabulations,  and  arrangement  of  data  for  publication  or  ready  refer- 
Dce,aDd  in  clerical  and  miscellaneous  work  consequent  upon  calls  for  information 
rom  officers  and  the  public. 

From  lack  of  funds  the  force  is  now  so  reduced  that  but  little  progress  can  bo  made 
9Wiids  bringing  into  shape  for  use  the  mass  of  information  now  awaiting  discussion, 
liatfands  should  be  liberally  supplied  to  enable  the  compilation  of  data  and  the 
ablication  of  maps  to  proceed,  is  a  necessity  that  can  not  be  too  strongly  empha- 
ze<L 

The  information  now  on  hand  in  undigested  form,  or  in  original  copies,  subject  to 
^stniction  by  fire  or  damage  by  exposure  and  decay,  represents  an  expenditure  of 
Tenl  hundred  thousand  dollars,  which  can  not  be  utilized  or  put  beyond  danger  of 
itiie  destruction  until  further  appropriations  are  made.    They  should  be  made  for 
e  reasons  here  given  and  without  reference  to  any  future  policy  or  prospects. 
A  table  of  value  of  plant  and  financial  statements  are  herewith. 
For  list  of  civilian  engineers  employed  see  my  report  for  the  first  district. 
Very  respectfully,  your  obedient  servant. 

Smith  S.  Lracii, 
Captain  of  Engineers, 
Secretary  Mississippi  River  Coihmission, 
leneral  Q.  A.  Gillmork, 

President  Mississippi  Birer  Commission, 
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71.75 

800.75 

252.68 

03.85 

15.50 

817. 91 

202.80 

10,582.86 

'  *  Ezpcndoil  by  Cspt.  Ban.  C.  Kingman,  Corps  of  Engineers,  in  surrey  of  Horganaa. 

SUMMABT. 

rlihun  ft  mil  appnmiialion  of  Jnly  5, 1884 0111.21 

LA||nplBtedl&afllofAngnstft,1886 80,000.00 

TMd , 80,111.21 

lipaded  for  flocalTMr  ending  Jnne  80, 1887 010,682.86 

liiMnid  by  CUef ««  Bnglneefs,  Ikir  expenses  in  his  office  on  acoonnt  of  appropri- 


47.30 


10,630.16 


BdanceaTsilable 10,481.05 

Smith  8.  Leach, 
Captain  of  EngineerB, 
Secretary  Miseissippi  River  Commieeion. 


^tfmfmale  vakie  of  plant  belonging  to  ihe  FnUed  8tate$  and  used  by  the  Mienssippi 
Biter  Commia^4m  in  enrveye  and  examinations  of  the  Mississippi  Birer, 

[Appropriation  for  Mississippi  Birer  Commission.] 
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Approximate 

Taloo 
Jane  30, 1887. 


f  11, 200. 00 

4,000.00 
200.00 

8, 600. 00 
350.00 

3,200.00 
640.00 
12,000.00 
700.00 
800.00 
280.00' 

1, 520. 00 


44^490.00 


[Appropriation  for  sorveys  of  Mississippi  Biver.] 


nras  kondhea,  Voo.  5, 6.  and  7. 
and  ontflt*. .«. 


IMb  aad  appUanosa 
Total 


I8,ooaoo 

640.00 

160.00 

80.00 


6,880.00 


Smith  S.  Leach, 
Captain  of  Engineers, 
Secretary  Mississippi  Biver  Commission, 
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W  11  31.20 

89  Oft  s;.33 

80  00  31. es 

80  00  W.  73 
09  08  01.53 

83  08  te.  97 
80  00  03.10 

34  1150  17 

188(1  is!  GO 

121  30  43.98 
M9  08  08.73 

1U3  la  Bl!»8 

338  31  40.53 
10  00  38:70 

!oo  ibmUb 

312  01  00,02 
179  OS  48.2S 

214  11  ID.  37 
111  M  15.44 

81  MM.  SI 

301  31  47. 0« 
100  08  24.19 

14  00  07.08 
04  10  30.30 

208  58  20.42 

no  09  w:oi 

18  18  40: 17 
3S8  0;48:i8 

Htm. 

Soiitnbue 

Bln|-.Fetry 

South  bus 

iw! 

Narthluiw  

GrtopaBld 

Blid'.FBiTr 

1.1KI 

BWaPuint 

3,'O.S 

Ii!S',T„w.-::;;: 

nil 

2,M!-4 

MMbee 

Willow  Crwk..., 

WmowCmk.'"; 

A.2.~GcograpJiical poaitioKB from Mouni  CUg,  Ark.,  to  BeUna,  Ark. 


AFPERDIXTT — ^REPORT  OF   MISSISSIPPI   BITER   COMMISSION.  2773 
littgrai^itMl  potitiom  from  Mound  Cilg,  Ark.,  lo  Uclenn,  .Irli. — Cuutiuiictl. 


«.u«. 

Lttitodf. 

Lonsltwle. 

A»mo1b. 

M    3    4"j7l«n^'li 

204  22  12.  BO 
«B    8  41.30 

188  342.88 
58  50     5.85 

284  00  IR  30 

105  30  10.01 

306  43  00!  03 
80  14  20  84 

238  M  l^  OS 

307  42  37. 58 
18  It     1.D« 

157  59  6«!  00 

201  52  28.02 

208  e-i  58.82 
322    4    8.43 

TO  12  48! 71 

m  50  11.71 

138    G14.05 

nil 

48  50  50!  54 

IDS  20  40!  17 
71  40  13.  IT 
357    G    i!,51 

0133  60!  30 

34  "4  47!S5 

334  00  54!  52 
218  40  31.02 

100  58  38.68 

328  40  is!  25 

345  ^8  k!54 

230  58  31.30 

220  23  28!  14 
102  54  11.21 

283  22    0.36 
48  M3^<!(i;i 

«■-   , 

as  i54.es 

35    2  13.13 

35    1  IB.SO 
35    2    8.75 
35    12B.07 

35    3    RH 

35    0  10.18 

35    0  12.28 

34  50  11.84 

34  58  50.03 
34  57  58.73 

30  51  51.00 

34  5G  31.50 
34  54  50.21 

34  54  15.75 

BO  IS  41.  St 

DO  12  30.17 

Oa  13  52.01 

80  17  33.87 
«0  10  07.70 

00  17  60.78 

DO  10  2S.40 
SO  10  28. 53 

00  16  25.01 
00  10    4. 78 

SO  14  <a  BO 

DO  13  13.12 
»  15  50.58 

HnUk* 

hUHHO-* 

WCbulo 

Cg-IJjiid 

Ci»I>lH>dBeiid. 

8in«u» 

>la.-oui»U 

Cu  tdlsd  CLata . 

(MU«»1 

U»k 

SUtLudiDg 

IhniabwLake.. 

iruu™., 

BMkuua 

BBll,l»dCbnlc 
PiHtorLaka 

34  5131.11     80  18  55.10 

9152  11.51     BO  18  13.  >» 
14  52    8.18:80.10  17.01 

34  51  35.05 '002020.01 

1 

bowic'i  roint .... 

34  50  40.81 
■M  51  10.55 

34  BO  IB.  13 
34  48  55.18 

80  22  40.48 

00  24  30.51 

00  25  (5. 11 
80,20    8.21 

S-a  Point 

»«.■•  Point 

ri  30  55.00 

108  10  3«!70 
01  34  58. 18 

337  58  35,21 
105  20  30. 02 

81  53      .40 

105  38  r.T.si 

28  3  11.71 
142  4  48.11 
201  10  50.33 

87  W  53!  75 
154  30    4.83 

318    4  37.  .'■.2 


To  .tntinu. 

t^». 

Srir.!!!!.:::!! 

2J4S.'i 

2.105.1 

2,148.7 

l|fl53."a 

m 

SrX^^!:::::: 

H.rri,._. 

Uon  Liko".*.'.'.'.'.'. 

y-airview 

RtBlaLiuK 

Cat  iHliiDil  Cbate 


>t  loUnd...  . 


HurBei.liwL.iika.. 

WilllamH 

BucklilsDdCliuIe 
StdrLuDdl  B   . 


1, 511.  T 

i.02;t.2 

2.310 
2.850 


2.448.1 
2!  000.  8 


50  51  II.  ( 

80  18  57,  E 

342  5t    0!  i 
7035    1.; 

SOU  21  4:1!  E 

81  22  40.; 


Duck  IhIu 

Uacklrr  . 
Col  km  wo 
llwkW  . 
Polk 

Uaskct . . 

[Ij.wfo'B  1 
P<ilk  . 


2.M0  »Un.IPoli 

58.43  IlliiwlMi 

18.12  [  I'ulk.... 

21.83  I  UIik'a  r< 


e  1,303.1 
2,  OiS 


.  2,320.3 
.  2,170.0 
,    2,350.4 


1,812.0 

'.  2!5oa'T 

.   3.233.0 
.    3,010.8 

2.0T7.7 

2,865.1 
4.002.7 
3,071.4 
3,300.8 


2774     REPORT  OF   THE   CHIEF  OT  nOpani^  U  if  AfiMT. 

Geotrapkkol  potiHoM  /nm  Mouni  Cttg,  Ark.,  to  AImm,  ^fc— Coottaiwd. 


1 


I  i  isiiii  Uiiu  \  i  iii  is!  h  iiiiii  ii 


"TTTT 


I 


\m  \  ^  w  III  \\\  \ 

iiiij  iii 


:  »^-" 


S  ;SS    S'-S    23    ' 


1! 


I  SSSsS^  : 


K=2      ^S     !^'~nS^3     9S 


is;  i  i  i  i  i  i  e  ih  iii  ss  i  g  i  i 


I 


m   milji   5=S5!i5n   I 


iiiii   i  i  i  i  sis   iis  ii  i  i  i   i 


'=■**!!=     S  ti  g  ^  a§s     5-"^  !is  S  S  «     S 
'8a  S  S  8SSS  S   8SS     ?.ss  gs  s  g  s     s 


^ 


1 1 

11 
II 


2776     BEPOBT  OF   THE  CHIEF  OP  ENOmEEBfi,  O.  8.  ASltT. 

imm  iiilii  iiliii  liii  iiiiii  liiiiiil 


iS  ! 


Ifliff  fifill  |i|i|f  III!  |||l|i  iilfi|il 

iSKS-SS  SS5252  "SSSS'"  R-S"  SS52K-  Sj!"""SS'' 

"Fissi  i§^i-3  siii^i  iri  ^gisei  s^siissj 

!13S3323  Sgs5S=    2S5t£!?    SSS2    ^SSa-'S    g5;SiS'*5S^ 

-S2SSS83  "'SS"!;    2SSS"S    S'SS    =85S=S    5g=3;5SS 

"sS^SsS  S^i'Ss   2''2'§°   ^~Us   s^S-S§   i^E^SB-S 

sii  igi   iii   ii   ill    ili^ 


£88      38S      SS«  S      SSEiS       S33: 

Sd-^       °''S3       ^t:^       XS       53^       SS^i 

-ass     S3S     ass     as     sss     §««' 


UTBSMttr — BtStOVr  OF  MlSSlSSIPt^t  RIVER^  COMMtSSION.  2777 


•«4t»0««       ^•OIOMX 


oeeiMt^t-i     -^  91 71  lo  iA  t«  r«  •«     t-ciocioo'^     coi-iooa     oo        f-t 


^  uiis^  igniii  gi^s  si^iig  mum  mm  mm  n 


•  I 

•  t 

•  t 

•  I 

•  • 

■  f 

■  • 


•    « 

■    I 


t  : 


s_:5 


^^ 


ess 


0%  a  9-»»  El  «  0 
Ckta  a^  S  M  ft 


QOQ 


e 


5 


•       •••■•  •• 


8sS§S§ 


SSi 


09       t-l 


a 


04 


M 


eo 


eo 


&>§Sa      S^y      §^3      t 


Sao        SoScft         »S         SftSkOk 


s 


eo 


^     •-     irf 

rl       lO       CI 


2    S 
9 


S    3    S3 

t^      ^     H 
^     M     o 


S    S   9      s 

^  s  ^     si 

-4     e«     e« 


eo 


eo 


i»    ei        t*     t-     «         c 


<o      *-• 


3 


t 


eo 


lO      eo      ffi 


eo 


00  .-• 


poooo  ^<D«-H  aooooQ  M 

or>«-ico  oooao         oov-ic)         o 


:  ;  ? 


o  a  » 


S  S  o 

CS   la   53 


I 


s  s  s 

ei  ^  CD 

"V  eo  o 

S  o  s 

m  CO  90 


»ft   eo   -^ 


oc 


e 

CO 


a 


;^  si 


w   c<   •-• 


C4 


eo   n   CO 


s 

£ 

S 

a 
oo 

00 
I" 

00 

^ 

?i 

^ 

:^ 

• 

s 

■«* 

o 

o 

•A 

MO 

(O 

eo 

«D 
94 


00 


S   2 


CD   ^ 


C4 


o  o 

CO   eo 


0 


I 


o  S"  I     5  S 


g 

o 


4» 


S  ^^ 


o 

d 

o 


eo 


^   —   Pi 


a 
O 


o 
eo 


s 


o  o 
eo  CO 


% 


o 
eo 


s 


O   hi 

a    a 
5  > 


a 

9 


U 


»  (3  S     pk 


6 

0) 

0 

s* 
pk 


2778     SEPOET  OP  THE  CHIEF  OF  ENOtKEEBS^. 's.  ISHT. 


hi  ititi'i  imuii  siuti  iiuu  mi  ma 


■SI  iiSssaa  is'ag-'-a  !;Stl8ii=  SSSS-3  =4sS  S"! 

-52    S8SSSS    E3»3'-S"S    SS'SSa    S'-SSSS    -"-SS    3SS3 

•IS  asSsSI  «583sS=s  S5S=SS  «-|sa|  SSSs  §l=! 


s  at   8811  Mg  i  i  i  si 


S  355""  "  5Sw   '  'i55  5  Si "Sii-Srf  5555^5  d;;""5  5;j 


Siilliiiiiiiiiiiiiiiiii 


'*  3*353333  353531^3  i 


sSSaia  H 


tii  <c"s'^^2S  "^^jiiSrisj  I 


i  i  i  i  i   iih  ali  iil^  i  i  s   i  i  i   i 

--     _•  ^   n-   ^■ 


Sanaa     sssa     &S13     BS-a     sss     "a-     « 
;asas    aass    »  s  s     s.sss    gss     sss     a 

i  i  i  3  §   sill  i  i  i   s  i  i  i   i  i  i   i  i  i   ^ 


E  s  a  8 

a    X  8  S  8 


ill                  J,     : 

ill 
ill 

II 

1       1     1 

^  1 

I       I 

1  i 

M  u  1 

li 

ll  ill 
ll  hk 

!i 


11    1. 
liitlin 


il 

! 


mi 


1 

■Cf- 

WGISEEE.v,  r.  3.  \KMV. 

1 

|^^HK|^j^s  ;^^s  mmnt  mm  is 

r    ^ 

3  \s 

V: 

j 

n 

K 

3 

ililll.|i|ii 

i  ^1 

B-^»B-'-=-      -C-S-SS 

a      jt; 

mi 

'-■-'i 

illlllll   lllll 

Ijl 

I 

,;,, 

5*2S"=«s  "a-sss  gs; 

n— SSSn-    E3SSSS   £S1 

-  a:*;* 

H=B5I"5  sggsai  s§i 

lalHs- 

••sfess»5  ass-ss  5»; 

-    »9S-2I1 

eRSSS52S    ESSSas    iS! 

■1 

^H                    '  ;iS«S'- 

sSs==sH2  SS|=|g  |S] 

■ 

■ 

^  i  M^   tt  t  i  i 

^m 

PSSS       JgS      3!3 

^^^ 

"5^g      ^i3      S" 

^^^^^H 

"   s   -   g     S   S   g     -  " 

^^^^H 

^H 

55    =    3       SS5      S   S 

^^^^H 

^H 

t^ni   iii  ii 

■ 

^H 

J 

^^^K                ,  ,    •  «  s 

sase    ess    as 

btX  Y  r— SEFOBT  OF  MlSSUSlPn  BITKK  oolfina 


ilii 

'  tin 
\  IJ*I 


iul, 


;;1 


SSS^SEISS    -S'"~S*    E3S=SS    SSZSSS    SS?3    S9== 
SS333;:$S    ;3t:-35    SZa'^S    Eg'-RSX    SS8S    SSSS 

8SSa|s=s  ==r|e  ==S2!=5  »H??I  »5=S  i»li 


IS  >a5 


SS3SS;;a3  =SS"SS  8S=553  S3-SS2  633"  "S^S 
Sa333:;S=  iSS*iS    3S3*-35  SS*£S3  £233  BSXS 

SS5SS85!  Sa'SSS  SSgBsi  s'SBJS  iil!  H'i 


■i  •   itii   i  is   t  s  i  at   i\ 


2S      3P8S      S!;8      SS5      SS;      35      &S 

^=     "sas     i  i  =     Hit     i  i  f.     '  ■>     it 

-g        -n--        «--        ««*        .»-        ..        ,e 


^  S  I     I  s  i     !  i 


Z    &    Z    'A      %    i    %      331      Z   %    t      S3      ;S 


•sis     ga^    sa^     3 

I  I    li  i  i  II  3  111  i 


!    I 


i   J     =  I  !  J     a  i  I     5  i  I    2  4?    J 

I  i  i H M u  f I i  in  ii . . 

I  I   5i  H   III   in      1=  11 

S«       §53:^      ft-?      2-1      53"?      -c-c      £3 


i^ 


-T   -i-r::!!tJ 
-  =  --?   =£=rir-!2* 

.     =1=^1 

-      =  =  :  ;    s 

■  Mm  ^ 

I TT— BETOSr  OF  vnsusfFPi  Bim  comi 


mu  %tim  im  iumn  mm  uiut  tm 


mMm 

mii 

lilS 

IJiiUa 

Jiiiil 

Hall 

lai 

pil 

SS=SSSS3 

-f.SSSS 

ssun 

2-323- 

""Bis 

£gS2 

uu 

3S3S 

S2SSSS 

SS£- 
S5S= 

li-- 

i  i  i 

i  i 

isi  i 

i  §  i 

s  i  i 

i  6 

S  S  3 
i  s  i 

a  ?:  s 
=  s  ^ 

S   8 
=    3 

ft  s  s  s 
s  ^  *=  = 

2    H    =    = 

S   8   S 

£  t  ^ 
2    2    2 

s  s  n 
s  -*  S 

3    S    = 

3    S 

jiil 

i  i  i 

i  i 

i  i  i  i 

^    f.    t 

f;  £  H 

i  i 

:  s  s 
s  :S  S 
s  s  s 

S    SI    s 

n  z  s 
a  S  s 
s  »  s 

3    S    3 

S    E 

u  s 

8   S   K   e 
U    ^    !5    " 

a  K  s  s 
s  s  s  s 

2    K    S 
g    -    -» 
S    S    S 
S   g   s 

S    3    S 
S    E    S 

S  s  s 
s  g  s 

S     2 

111  HI  Jl  llii  ii!  *n  !l 

III   iai  li  iiSl  Ml  li|  li 

'It       1]  Hllll   iilll 
mii  nil  111  III  li 


2786  BBPOBT  OF  THE  CHIEF  OF 


■ 

gJSSSS    SSSSSS    2222    SSSSSSfci    S;:S2SS: 

sisia  1 

1    Uumt  mm  mt  mi 

iiig  tmu  mm  i 

-     .f^        _-_-i:f_-_- 

"=*■*  •*•* 

!  ; 

n 

I* 

-1 

il 

1 

i       ^ 

illlllllllllllililllllllliai 

urn 

SgtJSS^   ^Es"{^S   sd  =  ''    s^ss 

-i35ft    gsSS-'glS 

•tss^s 

^1        ■' 

S-SS"    322S:;S    SSaS    «SSSSS=IS    «SS5SS 

a-S5S= 

P        '' 

£=ssa  ssassg  ssgs  ssis 

5SSS    ^SS8gS 

assays 

1. 
4 

3         :•■ 

■'ESS5    SaSSiS'Slg    t^*"!S    =S=ii 

s*g"   s-'-^fiis 

S!:a:sS 

M 

1         ■  • 

s-^ss'  as2g=s  52SS  ssas 

SSSa    5SS53S 

3-S3E3 

1- 

;i      o" 

SsiSS  Pr^^  S^i=  s^i" 

SiSa  %Mts^ 

I15=5i  , 

i.     m         o      =     .. 

* 

II   ^ 

^  ^   iii   tu  tn 

as   a  j  5 

a  sr 

"  -      "      - 

- 

- 

8S      3S3      f^S      SS 

S3     sag 

S    S   » 

1 

■§      -• 

S**      -is      aS      tS^ 

!S   :^      -    5   2 

U  ^  i 

£?    s   ;; 

1 

a" 

*s 

1  §   g  i  S   g  3   Si 

ii   i^  i 

i  a 

"            -         « 

~  - 

1 

S    ^      SS^      SS       SS 

5    S       3    8    3 

i     '• 

Eg      ^3i      2^      ^15 

E;    2       S-    ^    S 

s  S  s 

^1 

PHTDIXTT — BBPOBT  OP  MISSISSIPPI  BITEE  COMMISSION.  2'     7 

mi  Uii  iUiiiii  UiUi  uiiii  ami  mi  Urn 


m 


trl 


m 


U:     -l^i:!*!    iW'il    jsjjsj    j"l|:|    3 
i5-S   il  ■!  JM    r=ri'tS  EE'S'i!  <»»=l5   ' 


1:1 


1  Mi 

sfelS 


■SES    E22S    "  =  ; 


sa^ss^EJH  8555^3  ss-'i^ss  sss=sa  ! 
;3S!i»sa  22S2SK  -"sass  saiasss  ; 
K|S358S2  ^ssass  SSSSg-  CS^^SS  1 


iSil  SiSi 

iiiiii 

3SS8SS 

53SS 

staa 

ii  i  i 

i  i  i  i 

S  i  i 

i  i  i 

3     5     3 

i  I 

i  i 

s  s    s  s 
s  s    s  s 

S   8   8   X 

4  i  i  i 

8   8   8   8 

5  S   S    S 

S    3    « 
•^    !i    ^ 
R    S    R 

S    3    S 

ass 

a  e:  s 

s  s  s 

g    2   8 

-  a  8 
s  s  s 
s:  5  s 

»    8 

S   5 
5    S 

s  e 

s  s 

ii  i  i 

i  1  i  i 

--   ^   - 

i  i  i 

i  ii 

i  i  i 

i  i 

i  i 

S883  X    S    ^  S    Z    S  &3S  8S  S3 

^^ds  *!i!£  ^s'a  s3^  s  U  ^  Ii 

3$S«  333  SSil  S33  SS  SS 

8SSS  sss  &  a  n  s  s  n  ss  ss 


u 


1 
i 

III 

tit 

lili 


If 


I. 

I- 

li 


fl  ►  s 


;  I  I 

8  £  ^ 

a  i  £ 


ii 


1 1 

II 


:hio   o7  TS-j:nz3&.  7  s.  aemt. 


IDIXTT — ^RSPOBT  OF  MtBSieSIPPI    RIVKR  COMUtSSlON.  2789 

f^iiii  iiim  mi  iiiiiiii  llMi  iiiiii  iiiKi 


i'. 


i 


.    8   ISI    - 

ill  Is  SIslL 


Ji|  1.^^ ^,^^^^ 

■4iZ£j  u^uS  :a£j   p.U3i>^£>3   s-SSijcch   mii!hSou 


c'"Sa--s  fS'iS  "  SlSa  il  ^*§s=  ;5S£Si  5Sg"|s 


irieSsiS 

sssi-a 

Si!^S;i 

asgsass:! 

a===sa 

S^^EJSi 

='3  ==j3rf 

■S8533 

SSS  —  S 

S223 

:^52;a*ss 

"SS-^S 

S"E3Sa 

°5f-'a3 

£§:S!!s 

=asss5 

£3    S 

SSIBE155 

Bssai 

3=i2§3 

f53SgSS 

i  t  S 

!  i  i 

*  n 

S  S  1  1 

i  8  8 

1  "  3 

1  §  i 

" 

~ 

-  - 

^  - 

ts.i 

S  S  i 

1  8 

E  S  S  1 

§    1   S 

S    §    g 

s  s  § 

«    3    S 

i  i  i 

S   5 

:j  i  S  ^ 

4    j    = 

&   g  si 

i  ti  t 

8   «    iS 

gas 

s  a 

s  a  s  R 

5    S    3 

ass 

S    S    8 

3  i  S 

8  S  t 

=  S 

s  li  i 

i  i  1 

-  '  S 

s  a  s 

" 

" 

3s§  sg§  gs   iigij    ^gg   ^3g   lis 

55:3  sai  g3     S^Eiji     *i5i     ^S"     SSsi 

8SE:  R    S    S  8S   SEISQ   338   «:e:S   SS3 

3SS  SSS  SS   3SSS   SSS   SKS   SSS 


il 


III  li  ill! 


Il 


H 


m  una  mm  una  uu  umtu  sum  u 

*-•»     afcf-'srv'gf     ~*-c4Viifif     tt-Ietlt^^    «f J-"=t       ---■ 


:    S    it 


i 


III  iiHis  fill  1  ii|ii|  ii;i  ijinfii  iisrti 


Solv^?^     ^^nttH4     ^SIlBSiia     ^SliS     0*^  —  3!^^$^     Ev^S^SSo 


£358 
SCSV 


■^S-^a"""    US2=ii!J    SSSSSS    2SeS    E:S55Si°SS    £^8R-^ii    ; 
55"S35    SS^-SS    S35S-?    S=2S    SSt-KSSS    2gaS$S    1 

5S|iS§  zsgsg§  =s=|gg  gi^i  gggiSsgg  srssts  i 


§i  i  n  t  gs  1^^^  =§g 


4  g 


iSs  §§S  SsS  s^  ISg^  S3 
SsS  iS'iSE  gsS  sjia  l;''-^  sjSjj 
sss  !3BS  S3S  St;  ssas  sst: 


g  g 


^i  ^£>g  g-s  issi  ^^g  § 


,««  -^«g  gs  sas5E  ass 


§ 

I. 

9 

!  1 
I  1 

i  1 

I  I" 


I  J  5 

III 


I  ^  ^  I  2  t  ^  I  U 


27!)2     RBPORT  OF  7HE  CHIEF  OF  ESOOKni^  n.  8L  AMMf. 


i 


mn  mm  mt  numi  uau  ium  $. 


■Hi 


nil 


«!;2  lisis!  J8JI  iiHHfl  lilll'  HhIi  if 


^a.^^..    .«o»..>>      - 

-  :;S35"    SSSS58  a' 
■-S"!*    ""S3S  «f. 

5=83    Si-I2S    SSBiJ    SgSStSSE 

it   iii 


itti   tit   ^ie  I 


si"      ='-'1      Hi     S;S"-     5   is     S!!9     < 
-KS     s  s  s     s  ti     s  a  s  e     s  a  s     f^  s  n    £ 

33       333       33       53SS       SSS       333      S 


*!n>ni  irr — ►ftEPOW  op  Mississippi  riveb  commissios,  2    13 


g  im  iiium  imn  mm  umji  i^i  mtu 


11  il 


i**   ^^SCs   SiiSsSsSiS^    3=afeSS    -''^iSSs    nd^SS^    tJagS    S-^S^^^ 

!8  1SS3  ssaaasss  sssssa  aaaass  «?=22S!  -*!;£  sssssa 

'^  g""":  g'SiSi^x  &%siu  gssggg  s^iSsS  ai^i  tw^n 


i&   SJ^SS   3n;JS=^!i:f   !i£^f!8S    i^S~iii    •^t.S&'i'i    i-iSS    isHx^ 

48  ssBS  saeaaats  jssscs  Ksssas  -ssssa  -255  ssssiss 
Ig  K23g  xssRe^ss  ^s=s3S  ew.£n&P  ^?>zi^s  nz'^t  stsszn 


Sj^s  tig§  iii^  "^sS  ii 


1 1  ^ 


l§  S!l!~§iS  Sit  SSS  El  III 
5!i  s^esi  SsC-"  saa  s-s  ■'a  i  ^  s 
X  s     S388  ass  jssK  KSa  sa  asa 


j  §  S  i « 5  s  I S   i  i  I  s 


ii   I  §  a 

s  s 


s   e  ; 


3  1  an  111 

S9   3333   33!1   ;!;S   3X%   5$   333 
S3   SSSS   SSS   gSS   SSS   is   SS8 


'  Ji 

1 1  i 

lil 

1   M 

1  ii 

Ii: 

III 

JI 

1 1 1 
Ill 

i   !  I 

J  '  I 

518 

III 


2794    BBPOBT  nr  the  cmxf  or 

BVGOIEEBS,  V. 

s.im. 

1 

1 

lii  miii  mili  %um  iiii  iiiaiii  iiM 
^_-j  ^-rf^-^-^-rf  rfvrfrf^---  --^v----     rf-    -  ---«fB-rf  -'^ir% 

1 

» 

L 

iji; 

ii 

jjjl 

1 

riiJ 

in 

1 

.if 

¥ 

'"a    SSSS-"-    EB-SSS    asr=S5   =5=8    8=2825=3   S 

--a  RS-Ks-  saa""=s  3"=ssa!s  =gS5  ssESis-s  : 

SIS 

4 

■3 

'ill  5-s"-«  ssa^sE  aas-^'S  "uss  -2 
--s  sass=!"  33a-"s  sifssas  ^sss  ss 
■==s  iss=sg  sss|3s  si^ggss  =-g=  a= 

4 

EiSa 

1 

1^ 

1   lii   i  i  i   i  §  i   M   ij  s  i   i  i 

j 

1 

s     sg=     ass        as    ss    ssss 

■^       lEJS       SiSS       EEi"       -15       S2-S- 

-a     sss     ass     sss     ss     ssks 

J 

If 

i   i  i  i   i  i  i   ^.  i  i  i  i  i  i  i  i 

1 

4 

§    sss    sss     i3ss    SK.asss    e2 

■■ 

or  WSBtSSIPPI  BITES  COlOflSSIOM.  2795 


Uitn  umfi  mn  iumn  mm  tmin  tam 


isiiiii I jj i|l  niii 


•Bssa    a-Rass  assa  a8sas"9«  ssssaa  '-sa=83  3-32-s  . 

S-SMS   -S-aS*   8-38    SSa83S2«    S^SS-B    SSSSS"    =3363" 

HH^fi  gnspgt:  s^ag  ggssss:3g  sgssss  S8gs|^  »3ga=8 


assss'*  s«4"se:  "Z's  sss^s'zs  s«z=73  e^sssess  qess^^s 
Z'SssB  "a-as-  s-aa  ssa-sas*  B*a3-s  ssaas"  sascs- 

6mi»  tmm  ei^  §  uw^n  asasis^  isg^is  zs^^h 


Uu 

i  e  i 

i  i 

i  i  i  i 

i  i  i 

i  i  i 

i  1  i 

■     C   >   3 

1  '  s  s 
sag 

:  :  3 

8    S   3 

^  li  9 

sea 

3   8    S 

8    3 

s  i 

s  a 
s  s 

&    8    iS    8 

1&  A  A  a 
s  a  &  a 

S    5    S    S 

8    3    f1 
!J    ij    ^ 

!3  s  a 

s  s  s 

3    E!    8 

^    S    E) 

a  a  2 
s  s  s 

K  &  ^ 

3!    ^    ^ 

a  R  a 

5    3    3 

^  i  g 

i  i'i 

ii 

§  ^  g  i 

3  nj 

i  ^  i 

i  i  i 

--  _-  -• 

a  R  & 
g  i  i 

S    X    » 

s  s  s 

a  3  a 

!i  !!   sf 

i  s  s 

H 

S    S    3    S 

i  ^  n  ^ 

Q  3  3  '-i 
s  s  s  s 

a  E  s 

^    S    ' 
3    S    3 

S    8    8 

^  s  u 

S    S    3 

8  8  f; 

ts  s  s 

Si  !;  5 
3    9^ 

8^3 

J  I  I 
«  J  I 
a  1 


a  ! 


fi  ? 


1 1 

1 1 


till 


ill  III  li  mi  li 


Ml 
III 


I  i 

I I 

lit 


i     KEPtnT  OF  THE  CHICr  OT  EKODTEEBS,  V.  8.  ABUT.         ^1 

I  Jiiii  iiiiiiii  iiiiii  iiiiii  iiieii  iiii  m 

I  i  \M\\:i  iinn  liiii-  iUii;  hn  i 

-3      a    >;a:;i3:     :!!;■!     :=^:i:    gig:|:     ■g-.c    iU 
~  Ij  i-a    £a>six*l    ifSt^f    SiSlI?    El€»°k    2*^i  II 

a^jj  iUniii  >ijj^j  iaiigg  llSajg  55£-g  m- 


SSi!SS231 

sssa  11: 

=  3a3S 

5— ;3=ss 
-SS3SS53 

-33S35 

ssassa 

S5-RSS 

82=352 

ij; 

iiii 

i  i  i 

i  i  8 

^  ^  i 

i  i  i 

SasS      £:SS      38S      i:i!S      ss- 
I$3SS      3    =    ^5      55*^      S--      ^^i-ri 

ssss     5SS     s  ^  s    s  n  X    s  s    s 


3    s  %  ^    it    i 


ij  iiiiii  iiiiii  iiiiii  si  diiiiii  iiiiii  mi 


Jli^lriJilpli. 


1^ 

•»ns3ss 

-SESi-a 

S2E;;::2 

SK 

K:i?fi=333 

3a3«=g- 

•asB 

Rs 

SSgS"= 

="S5S3 

E?5¥3^S 

2??-sa=:- 

ssas-" 

SSS" 

f: 

S^SSSS 

"5£?=S 

5gS3S= 

51 

His^ir 

|«2EE£ 

gsss 

5? 

sssssa 

N-xssa 

sss-sa 

s5 

'^"-sssfS 

SiS"2SK 

KS'-a 

SS! 

2ssa-3 

S-S3SS 

SS5Si:2 

ss 

=  S-2?!2- 

SS3S-- 

S25* 

U 

n^^un 

g|§s=| 

assl-s 

'3« 

gP,S|3PS 

rgsss 

sssg 

s 

i  i  n 

i  1  ^ 

s  ^  § 

a  ^ 

id    g    S 

^  s  ^ 

B    3 

8 

a  5  ■ 

s  ;  i 

s  s  a 

R 

3     g  e 

ass 

B   ff 

^  H  % 

s  s  s 

s  ^  a 

S    5 

^,    £    - 

*  s  ^ 

s 

s  8  e 
s  s  s 

«    3    t> 
STB 

R    S    S 

s  s 

83    8   a 

ass 

S    E 

I  ^  S  «  i  i  i     a  I  §     i_zdn^i     5  si  g  ■  g  g 

3  S18C  SaS      feSS      &SS3SS      S5&      3!J 

^  8   ^   ^  ;;   ^   Ei 

8  3    3    E  3    »    <■ 

3  S   8    S  8    S    S 


I  III  lU 


2  t  ill 


II 


T  I  itk    III  I  I  II  I  I  ill  g  I 


S798     BKPOST  OF  THB  CHUF  of  BVaDRUfl,  V.  ■.  IBKT. 


" 

1 

IDS  %mu  &sm  mm  tmm  mumi  i 

1 

t 

:     :  i 
i     j  1 

Mln^ 

ii  ui 

yi  li^ 

fiiii 

M 

I 

t 

IllJIIIIIIilUJIIiillillilllllilll 

\i 

=  S3    axSSiJS    2§SS;»    233825    £""£§*•    5SS''t:S32   g 

-a-  sa^ass  s;s*ss  s-ssss  K^ssg-  se-2§3ss  5 

Y 

i' 

-as  §§3I==  Hi§=s^  gEsgsu  ssgags  UUUU  I 

■ 

i 

isa  S-S5-S  sas=22  shsse"'  -ass*3  s?"'"-sse3  ; 

1 

-a-  ss-sss  r;5=ss  s-ssaii  s-^ss— -  st-isvsa  5 

„8§    t:S33^&    S^SgS^    egSS;:^.  S^g^^o    =^1^    i^$  ; 

1 

^   ^^5   i^t   «sS   ii?   ?i?35  i 

1 

_  _     „  _  _ 

4 

^5    sss     saa     sss     sss     ssaa    s 

4 

1 

Nl     ssz     ^^^     ssi^     ^^li     !^:j^£-    : 

a 

i 

-ii     ssK     S3;s     S3^     s  s  s     s  n  s  s    i 

OS       SSS       SSS       SSS       5SS       55SS      i 

11 

1 

^   it'^   a  i  §   g  ^  S   5'  M   tiii  1 

% 

S      SSSS      SS^      SSS      3P8      rSSS      ! 

5 

i 

-■       SSS       S*!Si       S2=       S'^Si       !^S^3      5 

■■ 

p-r. 


TTi-BEFOBT  OF  MISSISSIPPI  BIVEB  COMMISSION.  2799 


h       Mt^A     «ic»^A«»*i4ia«ft        ^t>>«0'«iO     o^*N«r-io     ^ae«ei*H<o     «sae  omoaci^td     m 

Mitfi{  iitg^itig  sis^si  gii^i^  mm  tm  mmn 

I    V«r««»«     •(•rVflCVfTflCpJ'    tttt9imw4^    ^^ottfmm     99^ef^^r^    ^oi^ef    cSd^ef^^eic* 


g-g^.^**!      Ill  8^ 


^  S  h 

O 

a 


g  Old  BA  ^ 

SP0I5S 

a « • o«  S 

fcfi>Si?S     5a^da« 


a 


■  398S    ^S^SS'SB   SSnSSS 

5  SE»S  SSSSS38S  iSiisg 


sgss 


•iti  10  QC  a  ift  oc  10  eo 
«<f  t^  o  06  ri  <d '<^  o 

omoaMcinao 


t>«-i»*<ot>eor4 


»         •^eeao  (DiO-«e«t*o  nt«e^^a     c^ooci  e»  m  eo  C9 » -« eo  lo 

s  :$dg:i  8J:i!iiSi^^".  ;$S9aSgsi  <^s^!^^!^  i^n^ti^  -^zzt  isUits^iti 

■  aSSS  9S>-S8»i;S   SSaSSS  "'"SS^IS  :S£;SSSS   tiSi'S  sssssss*  ^ 

S  ESsS  683l«s«S  8|l3-t--  ssssss  ss-sgg  |8g|  §s|  sggs 


» 


C»       1-1 


t-4         10         C* 


^^   iii^   iii   id^   ttt   i^   %in^ 


s 

8 

ss 

8 

8 

s 

s 

8 

e 

8 

8 

8 

8 

00 

C4 

8 

8 

S 

0 

0 

si 

• 

• 

IS 

8' 

cS 

1^ 

^ 

ti 

si 

:^ 

• 

s; 

:« 

i 

OJ 

• 

Ok 

i 

^ 

s 

s: 

a 

8 

K 

Si 

8 

8 

s 

s 

8 

8 

8 

8 

SI 

8 

8 

8 

8 

8 

8 

2 

s 

Sk 

i: 

S 

ss 

S 

S 

*i4 

v<4 

A 

s 

o3 

A 

»-• 

mm 
0 

22 

cS 

«4 
0 

52 

s 

S2 

00        iH  iH 


^     e» 


e     t«     ^ 


00        CO       i-l 


^ii   iiU   g  i  i   iti   ^ 


<0       CI 

«5 


(O       •«•       «       iO 

<«:     <M     «5     e 

^    y    S    fe 


ft 

B 


M 

g 

8 

8 

8  s 

^ 

• 

8 

Si 

S  8 

8 

8 

8 

{; 

00  r« 
n  09 

;;  8  8 

^  ^  ^ 

O  fH  id 

n  00  09 


s 

s 

8 

10 

So 

8 

S 

8 

8 

8 

• 

• 

9 

^ 

^ 

8 

8 

S 

cl 

• 

CO 

^ 

• 

oc 

C4 

09 


^ 


8 

09 


00 
CO 


a     o     o         .H 

as      ■n>     -^  f 


.H         d 


9      9      9^ 

CO       09       CO       CO 


09 


00 


CO 


CO 


CO       CO       CO 


CO       CO 


I 


s   ^ 

I 


Q 


1 


I 

ll 


0 


•^   I    s 


^    -^ 


A        &    &    & 


« 


•C4 

I 


.  =3 

S  H  ^  ;^ 


2800     REPOBT  OP  THK  CHIBF  OF  BHOimDI^  IL  &  tfH- 

i    liiiiii  iiiiii  iiiiii  isii  Hum  \ 

J  iiiiitf^~ti    ^altl^^wt    ^gTafir-'fr    ttttt^    ^^ttttttJ**  * 


I 


J 


i .  lUiil  33llis  iimi 


•  agssss  am-  ississ  S23S  ss'ssssa  -at 

-  aazasz  ::Sss3S  -"sss-  -ss2  sas'-ss'-r  S"' 

• eSIS^S  S!2£S9  IsSSSS  SiSi  SsSSslia  s3x3«^ 

'sssSsiS  i-'^-tf-i  sgg!i?S^  *ssii  ^iaSSJ  - 

,=S3aS3    ESaSsS    -=S2g"    "=!=S  feSS»S5"2  S'-B"*! 

o3?^::^S    |?.iiS:;S    |3£S^&    ^^S?  itsS^SSSa  ^=^9 


^  iliiii  isii  iiisiiii  iiiiii  iiiiii  liii^i  ii 


If] 


if  illili  m  IiIkIsI  iJljii  iililJ  >^M 

ii  -iisJii  fill  uuin  Mm  mm  m^K  - 


~SIISS3S3 

SSSsSSSS 

S3«SS^ 

^3 

Si; 

s:;53=s 

mils 

^5 

i 

i  i  i 

1  i 

i J  i  i 

i  i  3 

i  i  i 

i  i  i 

i 

> 
s 

s  i  i 

a  3  a 

S   5  s 

S   Si 

S    8    8    S 

J  -  s  a 

S    S    3    3 

X  a  a 
S  f  ! 

3    3    8 

e       3 

i    3    J 

Hi 

3    3    5 

8 

Ii 

S 

i 

g  ^  t 

g  g 

i  ii  i 

15  i 

i  i  ^- 

i  i  i 

i 

"-'"      ""      JS$^      l«^^      !**5      sS-^S 


sss    ss    &sas 


i  ?  1 

11 

1    i 

It  i 

1 

1  i 

ill 

i  1 1 

i       i     1 

:     !   1 

111 

i    & 

2802     BBPOET  OP  THE   CHIEF   OF  EN0INEEB8,  U.  B.  ABICT. 

iii  iiiiiiii  liiiii  iiiiii  iiliii  liii  iii 

S-'of    ofrfatirfel-Miif    cfM-JifTitf*    rf-eJ-fftrfrT    rs-tf-tt^    -.'--eT-'     "■ 


y 


fiiisi  ^ilili  Pi=P  iIHI. 

£lHsl^l  slain  lsss=2  lisg;^ 
iiaBoSiaaa  BSBaiso.  sososo  sss^stS 


sill 


S^  =  SI3^Z^  ^^£S^$  E^gES^E^:;  n^S:;!£x 
I  S'S2SS=~  S32=SS  S2ESSS  2SK5S5 
:  llS^siiS  BilS^g  S2SgS3  ggSSSS 


■^s"  iii 


11 


aSSEESSS    E'liSS    PSSS2S    %S§M~    i 


EBDIZ  T  T — BfePOST   OV  MISSISSIPPI   BITEB   C0MHIS8I0N.   2803 

i  iiiiii  iiisii  isiiii  iiii  iiiiiiii  iiiiii  iiii 

W  Utltt-t,*.*  tii^ittt^  j-tiJttii  .^.tittr  ittttiititiitSit  (rif-->r<fiif  aa^tt 


^11 

i 


iiiiiniii 


a  tiitii  ;J<BS3d  iiiiii  iii'  (HJ^Hsj^'  rics-'sij  si;:''!! 
«  38S8I3  =58889  cft«»ss  aaas  SSS—'-'SS  '-- 5«s*  »s=s 
s  zEE>!>  SSSSSil  iiSsSS  °>>IS  !8SI]9§Ea  ggSSS^  s^SSS 


a  -dsSii  =iK;-s  sii*"-  <5a^  s-'s-'iisSi  s-SSSsi  si-'S 

X    93S8X9   S85aS3   CaS»8=    B8-3    8SK— •■-S3    -aj-sr-    35-3 

3  sBss-8  38i8«!  :a88{S  gsg-  J=55Sa5'  =68»sS  e|-8 

i^i   iii   iii   il   isii   iii   ii 


3SS  t:88  f:8S  S9  SSSS  SPS  S9 

*<K  «S!l  *i=  5!!  ■'SSfl  -"jS  ES 

8SS  &6S  E8E  £&  S83S  338  SS 

888  888  888  88  SSS3  8SS  88 


s  iisi  1 0  i  Si 


^   t  s 


i  i 


3::S  SSE?  8sa  S3  SSns  S  =  g  3S 

:f^d  iSi  ^•*iS  S<  rf--'-  S*"'  iSS 

SRH  333  322  SS  SS  =  S  8  3  8  88 

sua  ass  »Ba  n  u  n  u  n  vi  ^  u  n  u  vi 


m 


III  III  III  it  IIII  III  li 


i     H 


ll 


&I^||IK|M! 


i  ^S  ^  ^SBB  ^^  HtkUi 


=■1  ssasss  i^ssssia  : 


bnt  T  T REPOHT  OP  MISSISSIPPI   RIVER  COMMISSION.  2f 


Hi  i^iisiu  mm  mm  ami  nu  mi  0M 


lUil  liiiif  IJiiii  111 

i3.i;>2a   i^afs^ij   ^dcq^^   ££ia 


■  -    ■* 

on     n 

I9S 

: 

SSSSS*" 

- 

S«33S 

sxss^a 

3S" 

ra 

a 

3^S" 

sissa 

|S3 

; 

SSSS 

5S~ 

'as 

-3Sf,S2 

353 

=S3 

sniB 

I3« 

?I2S 

mn 

fi» 

!5S*""82 

R 

^SSS3 

.„333 

S23 

3^3 

ss^sn 

-sii^ 

5 

39 

5 

'as 

3 

-=t 

•sa 

■- 

S£ 

S2 

5 

s 

=  i3  = 

s 

ss 

S3=S 

SS3S 

*s 

Sga?gss? 

RSSgSS 

^^nn 

r'S 

IIS  iSsS 

"gRS 

±S=5I 

i 

n 

§ 

S 

B 

3 

% 

^ 

i 

§ 

3 

i 

1 

c 

t    § 

^    1 

a 

3 

a 

:i 

a 

s 

« 

S 

3 

5 

a 

ft 

e 

s 

8    8 

S    S 

ft 

a 

rf 

« 

i 

IS 

:t 

s 

i 

:t 

;< 

t- 

ft 

H  ri 

-    !( 

it 

3t 

9 

n 

s 

9 

8 

IS 

9 

s 

8 

S 

S 

s 

s 

8 

» 

8 

8 

8 

si 

s 

s 

3 

3 

3    8 

5    S 

S 

i 

i 

i 

- 

S 

s 

3 

g 

9 

!- 

s 

s 

3 

=  .§ 

1 

^ 

2 

n 

A 

a 

;« 

» 

5 

la 

B 

S' 

5 

S    9 

a  8 

-■ 

rf 

3 

a 

a 

•i 

H 

K 

•} 

- 

3 

4 

;* 

a 

5 

^    2 

S  = 

; 

s 

S 

r3 

s 

« 

n 

S 

a 

a 

z 

R 

ft 

R 

<j    13 

U    7i 

: 

a 

t! 

S 

» 

8 

a 

a 

e 

B 

e 

a 

u 

» 

s 

!S 

U    S 

s  n 

An 


r* 


1  J  i 


-  i  \\   ii 

-  ^  •  ■   11 

III   Hi   tt 

III    °  I  S    I  I 

•;  s  I  5  4  1  ; ; 

H  -S  I     s  e  ; 

^il  III 


,1 


il  ll  II 


1^3    31 


'?f.-  ? 


I>>» 


TT — REPORT  Of  MiSSIfiStPPi  RlVfiR  COMMISSIOSr.  2S07 


ton 


r-iaei>H«(9     «3«^e« 


i"  « e»  *»  ^  « 


filM 


»   m 


s 


I 


I 


3 


li|i|s&s  i^&pi 


•?  a    •?  a  Mr" 


fr-^oe^aoia 


cit^^i  *  mini 
13  SS88SI  5§§S«§ 


fO 


»^  tH  ?l  C* 


»4 


'SS' 


i «  I  g  i  i  g  i 


•t«i4pH         ocoo         o^         ocoeooo 

«      C>  a 

§  So     i 


CO 


^    g    si      S^    ? 


io     (D     e4         le     00 
o     n     t*         c* 


%  n    3  8 


8      8    3    » 

^        d     od 


^   8 

8  :i 


O      g      !0      c- 


t<-aoaoo         000         om^         ie«o 


II    a 

^   *H 

0 

tH 

•0     e* 

1" 

CO 

M 

«H 

rN 

0 

n 

t- 

a 

«0 

^ 

is 

g  g 

^ 

•i^ 

• 

i  t 

m 

§ 

ac 

tt. 

8 

• 

• 

CI 

CO 

s 

• 

8 

^ 

t 

• 

wi       »-? 

»-r 

»H 

rH 

r^ 

* 
r^ 

tH 

f  8 

S    S 

8 

8    S 

s 

s 

p 

s 

CD 
^4 

0 
^4 

CI 

r4 

9 

P 

CO 

s; 

• 

i  ti 

n    ^ 

8 

• 
CI 

;;  ^ 

• 

• 

• 

3 

• 

So 

?; 

06 

• 
C» 

ci 

d 

Mi 

• 

•0 

^ 

^  8 

ej     ej 

CO 

m 

•^ 

^  ;$ 

551 

^ 

:; 

9 

^ 

to 

!« 

CO 

8 

co 

8 

8 

8  8 

8    8 

8 

8 

8    8 

8 

8 

8 

8 

8 

8 

8 

8 

CI 

CO 

8 

8 

8 

8 

8 

I   § 


I 


s 


g: 
1 

8 


•a 


;3 

i 


5    ^ 


J3 
09 


s 


« 


o     2 


s 
s 

V 

z 


■a   3 


a 
o 


S  2 


u      S      g  S      a 

3Q  ^   (3      n  A 


0 

.a 


a     f 

a    • 


38M$    BCPocr  or  tmk  amr  op  kkuxzxkb,  it.  s.  aut. 


SS|f3S   i:S    SS|ii    Sa|5£?S2 


amX  T  Y — ftEPOBT  OP  MI88I88tPPl   RIVER  COMMISSION.  2809 


nt«     nao<«iOao     aot»     koo     wmstn     ^» 


nam 


i  sggiii  ^i!igii  im  mum  tmu  ^mm  stu 


%i. 


I 

04 


•^3' 


II 


« 


3 

e 


i^m 


i*^  •••is:! 


S?S«S8    8:S3S    9339S&DS8    ?o;t3S2 


00  ?i  -*  e  «  « 

8?fgs5tS'^ 

N  "O  ej  75  e  — 
t-i  sfi  9i  CI  d  rS 


-*  — X  — 


aD««*«v     e<-<«9«n     «c>io«e»«o»^ 


xas     ookMso'^a 


e»9i 


:::  *ss*9S  S3S9t:s  Siiss  iSS3$S39S  assess?;;:  s"ss;:3  S"s= 


i»     «-< 


^  i  §     §  I  g    '-'  ^- 


CI 


$   ?'   « 

m     I"     3 


c* 

to 


?      8 


o 

ei 
« 


2    8    2 
•    S    8^ 


8    9    t: 
^    i    U 


90       tr' 


00       l« 

:;   ^   S3 


X 


C<       CI 


CI 


S  5  ?§ 

•H  od  e5 

•A  e«  o>i 

CI  N  CO 


Cl       9       O 

'     id     ^ 


n 


—     o 


1- 


e«     1^         to     «         ^ 

^    3 


«A       CI 


?5    2g    li      5    3    s!      ^    s*      ^    ^' 

«c«  ^rteo  CI     00 


g 


CO 


s  i 


?i      ©      ri 
*     S     "* 


U  ;5  S 

s  c5  t- 

ca 

hS  S  2 

Sd'  ^  S3 


»«- 


SCO 

•  • 

e     C4 


lo    !a    S 
-'    S    8 


^9       9    3    3 


CO 


■#        CJ 

Cj       M 
CO       CO 


S  ^  e;  S 
s  s  :»  s 
u  n  ti  n 


lO       00       o 

S  s  s 


o   s   s 

M        CI        CI 

M       CO       CO 


o     a 


s 

SJ 


a 

o 

n 

a 


CO        CI 

70         CO 


s 


I'* 

CO 


2^ 


^ 


s 

CO 
CO 


e    i 

3?    I    I 

71    ^    ^ 


a 

s  i  I 

p  £  ^ 


a 
S     o 

99    ;^ 


1 1 


I  ^  £  <g 


a 


s 

'J 


0 
C8 


o 
Oh 


•d 


a 

o 


>     •o 
5    -Si 


S    S 


sags  SSS£|5^S  ESSSSS 


S  !li  ^ 


^r 


t   t  s  ii   i  ^  i 


S    ^       S3^  SB       3233   SSa 

=  2  SS2  ;;E  ssaa  aaa 


I H  III  II  II 


2812  RSPORT  or  THE  OHIET  Of   EHOnBBBS,  V.  8.  ASUl 


1 

-n 

|i!iis$e  mui 

imi  ismm  mm  ui 

Q 

1 

%% 

hlili 

e 

H  ill  mn 

ism 

?  In.i  1 

J; 

1 

i- 

=  5 

ii^"5  ii^^°: 

sass  sssssgs-  aesE-g  kssse 

g 

13 

=6SKf.  ssasas 

gcg  s-'-5ssRs  aassss  sssss 

t 

i" 

ogg^g^^  IPJUSI 

HIS  aa^SSSgi  SSIsSs  £§32s: 

4 

^ 

1 

'5 

SSsiKS    S-g£2= 

gSSS    S«S5=5ES    2E25-25    SSSSSS 

T 

ske:e;^  csaeiSS! 

ss-g  £8'-5Ssa5  asjssa  ssssgs 

1 

^ 

S|55g    SSSBES 

SES"  t5§=li§l  £=S3S5  ssggsg 

i 

Is 

s 

M      g   1    g 

Is    H  ^  §  S    ^  ^  i    ^  S  g 

^ 

*a 

■"  " 

_  - 

■   , 

-K 

K    3       8    S    R 

SZ      RgE^S      ?3S      &S8 

1 

S 

Si    ass 

s*    s;;*^    ^.f    f  =  ^ 

:S 

"3 

S    S       5    3    S 

as     ssss     ssis     S5S 

J 

1! 

i 

ii   i  i  i 

i  i   i  i  i  i   i  i  i   i  i  i 

*-""^^^^^^B 

s  li    ass 

1 

^ 

^Ui^^M 

■ 

^H 

UfEHDIXTT — ^BEPOBT  OF  MISSISSIPPI  RITEB  tiOHHISSION.  2813 


mm  mt  mum  mm  mm  mm  hu  tm 


m 


n 


^'  ^M^  ^111 


wass  sas'  ssssss-ss  assess  ssssss  S5s;gs  35«a  lasa 

'53883    SB83    ?aa*-"3S'-    8aSS=3    6— '8=3    E'SISSS    6SS-    RSSS 

:SSHS  g|SS  £Ssss9gS  |?9s§-  ssg^is  sssasa  ssgg  tsgg 


EBSSSa    5823    "aSSS-E    SSStSIl    !;33"5a    S-a-nS    63SS    B-s- 

"=i-«s  ssas  sss-'-ss-  sss^n^  s"-sss  s"ssss  ssa«  fssss 
>=H^a=^  SS33  3H^S§3«i  sSig^S  g^>=S§  SSSISg  sgi'S  H^Ss 


ih 

ii 

i  i  i  i 

i  i  i   i  i  5;  i  i  i   i  i 

is 

Si ; 

5  8 

t  i 

S   si 

3  9  a  s 

j  3  «  ;i 

S    S    3    S 

;$Ra      BS5      3SE;            8 
iS-a      ---ti      S?-      -Id 

3SS       53S       533       35 

S    3 

S    5 

IS§       ^S       S    t    t    i 


n  s  i 


i  3  ^  i   i  ^  I  ^ 


X  S  »  3B  8S3S  8SS  TSS  383  S3  S8 

:i!J^  'ij  Eiiiiiiii  -^  U  t  &  n  t  ^  t  i  S  f,  ^  i 

SS3  z  s  saas  ssk  ss"  ""■•  "w  «- 

sss  s  n  u  s  u  s  u  s  u  u  u  s  sss  aa  aa 


I!  1 

fll  I 

'  '1 


Ii 

iiU 

si 


»  '  - 
1 1  I 


Ii 


ill  ll  iVi'l  III  111  III 


III  III  ill  1 3  i 

ijl  HI  !!!  It  fl 
1|    il 


2814   KEPO 

RT  OF 

FHB  CHIEF  OF  EHQIingSIISi 

O.M.iMWt. 

! 

i 

„~      *,--,,„-    «„„^B    ,- 

s 

i  iiiiiii;  mm  um*  a 

5 

J             M-. 

„-„-           ^-_-,r~-i«  _'~-  «-tr~      •< 

J 

ill     i  !  :  i  I  i     ;  :i  ! 
1  r  1     1  j  :  J  j  !     ;  :  ■  ■ 

I 

^ 

« 

. 

!  Illlllll  Mils  lliJJ  IJ 

l< 

'S 

ss  szs^ 

•553  S2SSSS  K2S3SS  sa 

ll 

3    K2SE 

-SS3    gSK=S=    2ES-Sg    5- 

f 

1° 

•S 

S  »lig 

sii-  s?j§?;r  fi^siEB  ?§ 

^ 

1 

■5 

3 

a    B2S" 

52Sa    sSSTiSS    "-SSKKS    sa 

1 

5    S25? 

"SS2    S352S3    fSS-SS    fT' 

•  S 

S  gils5 

S|3S    ^3R  =  ^3    ;;SiS^E5    "S 

i 

i  i 

S  £     5  S  1    i  g  1     i 

a 

^ 

.1 

S    9 

S9      SSS      28S      S 

1 

s 

^ 

=  :< 

Ssi     g^a     --^s     js 

1 

. 

■  " 

S    5 

SS       SSS       SSS       s 

J 

; 

"■    ** 

i  i   i  i  i  1  i  i  i 

J 

}      S    3 

sff     sss     SS5     a 

■      ri    ^ 

■1 

DIXTT — ^SEPOBT  OF  MISSISSIPPI  EIVEB   COMiaSSION.   2816 

A4. 


3  ON  FINAL  REDUCTION  OF  DISCHAItGE  OBSERVATIONS  ON  THE  MISSISSIPPI 
ER  BETWEEN  SEPTEMBER  30,  1884,  AND  APRIL  10,  1885,  AT  (a)  POINT  PLEAS- 
,  MO.,  (6)  HELENA,  ARK.,  (c)  ARKANSAS  CITY,  ARK.,  (d)  WARRENTON,  MISS., 
RED  RIVER  LANDING,  LA.,  (/)  CARUOLLTON,  LA.,  WITH  TABULATED  RESULTS. 


(a)  POINT  PLEASANT,  MO. 

Saint  Louis,  February  10, 1687. 
JN :  I  have  the  honor  to  sobmit  the  followinpr  report  upon  the  final  redno- 
diBobarge  ohsenrations  made  on  the  MissiMippi  River  at  Point  Pleasant,  Mo., 

September  30, 1884,  and  April  2,  1885. 

arty  at  this  station  was  under  the  direction  of  Assistant  Engineer  £.  £. 
Mr.  C.  Brainard  acted  as  recorder  tbroaghout  the  season.    A  steam  engi- 
l  two  boatmen  completed  the  party. 

irations  were  made  upon  a  section  abont  four  miles  below  Point  Pleasant, 
e  location  of  the  section  is  well  determined.  At  each  end  of  the  section, 
0. 1,000  and  1,C00  feet  long  were  measured  at  right  angles  to  the  section.  On 
ik  a  series  of  radial  signals  were  set.  which  intersected  the  section  at  poiats 
apart,  called  velocity  stations.  A  signal  was  also  set  on  each  bank  for  deter- 
Ue  river  width.  The  distance  between  these  latter  signals  prior  to  Decem- 
84,  was  4,832  feet,  but  subsequent  to  that  date  it  was  4,745  feet.  Distances 
$  water*s  edges  from  these  signals  were  observed  each  day  and  determined 
•  width. 

ings  were  located  at  the  velocitv  stations  by  the  intersecting  signals.  In- 
ite  between  these  stations  and  between  the  end  stations  and  the  shores  an 
r  number  of  soundings  were  taken,  but  subsequent  to  November  1  the  usnal 
between  velocity  stations  was  three,  one  for  each  50  feet  of  width.    Prior  to 

1,  1885,  a  large  number  of  the  soundings  were  located  by  sextant  angles  to 
tie  several  bases.  On  October  14,  15,  20,  and  21,  the  locations  were  made  by 
uly.  The  locations  by  angles  and  by  signals  in  the  main  are  quite  discrepant, 
IS  been  found  impossible  to  reconcile  the  two  methods  of  location.  The  notes 
cation  of  the  signals  have  not  been  recorded  or  the  computations  of  the  same 
d,  so  that  it  is  now  impossible  to  prove  that  the  signaln  were  in  the  right 
>  make  intersections  200  feet  apart.  Ou  the  other  hand  the  sextant  angles 
M^repancies  among  themRclvcs  so  that  it  is  certain  that  the  sextant  angle  loca- 
3  erroneous.  There  is  also  some  evidence  that  tlie  signal  locations  are  erro- 
nt  as  all  velocity  measurements  and  all  souudings  after  January  1, 1^^,  were 
by  these  signals  alone,  it  was  decided  to  reject  the  sextant  angles  entirely 
*nd  npon  the  signals  for  location.    Soundings  between  stations  were  assumed 

equal  distances  apart,  and  where  more  or  less  than  three  soundings  were 
tween  two  stations,  depths  were  interpolated  from  them  corresponding  to  the 
jid  quarter  points.  Between  the  end  stations  and  the  shores  the  soundings 
aimed  to  have  been  taken  at  equal  distances  apart  and  the  end  areas  computed 
assumption.  After  December  3  a  sounding  between  the  end  station  and  the 
IS  usually  located  by  giving  its  distance  from  the  shore. 
QAtrumcnts  in  use  at  this  station  were  Price  meter  No.  5,  a  break-circuit 
ectric  batteries,  transit,  level,  sextant,  sounding  leads  and  lines,  etc.  (The 
mts  and  manner  of  using  them  were  similar  to  those  at  Helena,  which  have 
been  described  in  niy  report  upon  reduction  of  work  at  that  station.) 
trtermining  the  coefficients  to  be  used  in  reducing  the  registrations  of  the 
)  velocity  in  feet  per  second,  four  series  of  observations  were  made  which 
m  reduced  in  the  usual  manner.  In  addition  to  these  observations  two  series 
vations  were  made  by  the  U.  8.  Coast  and  Geodetic  Survey,  to  whom  this 
as  loaned  during  the  summer  of  1885.  The  following  table  gives  the  results 
^veral  series  of  observations: 


No.  of 

obaervft- 

tions. 

a 

6 

«0 

et 

0b 

Bemarks. 

22 

8 
12 
87 

+4.023 

+4.216 
+4.072 
+4.015 

+3.S54 
+8.802 

+0.184 

+  0.150 
+0. 183 
+0. 240 
+0.209 
+0.232 
/ 

db  0.054 

i:0  093 
±0.228 
db  0.436 
±0  044 
±0.045 
\ 

±0.087 

±0.042 
±0.075 
±0.10t 
±0.014 
±0.  015 

1 

±0.108 

±0.087 
±0. 122 

In  still  water. 

Do. 
Do. 
In  running  water. 

22 
25 

±0.018 
±0.017 

In  still  water,  C.  4t  G.  S. 
Do. 
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i|h6  anas  befctreen  the  alune  and  the  middle  point  of  the  fall  diyiaion  next  the 

llie  partial  area  belonging  to  the  velooity  etation  next  the  shore.    After 

8  an  additional  ▼eloclty  was  measured  about  50  feet  from  each  shore.    These 

were  need  with  the  areas  out  to  a  point  half-way  to  the  regular  velocity 

The  sum  of  the  partial  areas  g*^®  the  total  area  and  formed  a  check  on  the 

Ion  of  the  partial  areas. 

ins  of  the  reffistrations  of  the  meter  had  been  done  in  the  field  and  the 

irare  aaopted  in  toe  office  computation.    The  length  of  time  of  an  obseryation 

~^  varied  from  one  to  four  minutes.    The  computation  of  the  velocities  from 

times  and  registrations  was  performed  by  means  of  a  table  prejiared  for  the 

The  measurements  for  velocity  were  uniformly  taken  at  six-tenths  the 

the  snrface,  apd  no  coefficients  have  been  applied  to  the  observed  veloci- 

ndnoe  them  to  mean  vertical  velocities.    A  part  of  the  velocities  were  meas- 

1th  the  launch  at  anchor,  and  part  with  the  launch  held  in  position  by  means 

wheel  and  rudder.    The  partial  areas  were  multiplied  by  the  corresponding 

giving  the  partial  discharges.    The  sum  of  the  partial  discharges  gave  the 

aig6  per  second. 

VBSolta  of  the  computation  at  this  stage  were  then  copied  into  the  tabulation 

~  _  this  report.    A  gauge  was  established  at  the  section,  but  was  read  only 

ohasrvations  were  made  for  discharge.    These  readings  are  given  in  the  tabula* 

aoRSspond  to  the  mean  time  of  the  observations.    The  zero  of  the  gauge 

L36  ibst  above  Cairo  datum  plane.    As  the  gauge  was  not  regularly  read,  the 

of  stage  in  twenty-four  hours  could  not  be  given  in  the  table.    In  the  place  of 

been  given  the  readings  of  the  regular  gauge  at  Now  Madrid  (Morrison's 

),  i^nt  14  miles  above  the  discharge  section.    Until  about  January  7  the 

_  of  Uiese  two  gauges  agree  very  closely,  but  on  that  date  a  difference  between 

leading  of  1  foot  appears,  and  for  the  remainder  of  the  season  the  readings  are 

diserepant. 

sompntation  of  datum  areas  has  been  made  in  the  following  manner:  Datum 

nmsd  to  correspond  with  the  gauge-reading,  27.77  feet,  observed  January  14, 

Datum  width  was  taken  as  4,6^  feet.  The  slope  of  the  banks  was  assumed  to 

below  the  stsge  of  10  feet,  between  10  and  20  feet,  and  between  20  and 

ftei.    Wi^th  at  stage  of  10  feet  was  taken  as  4,620  feet,  and  at  stage  of  20  feet 

I  as  4,075  feet.    Datum  areas  have  then  been  computed  by  the  following 

w  being  the  observed  width  and  h  observed  gauge-reading. 

90andS7.77feet: 
Datum  area  =  (27.77  —  * ) j~ — |-  water  area. 

3e1owlOand20feet: 

n  A  /tv»  *w      jj^.  4698 -|- 4675   ,   ,_^       ,.  4675-f-u?. 

Datum  area  =  (27.77  —  20) ^ h  (20  —  fc)  ~- — |-  water  area. 

=  36,414  +  (20— ft)  ^^^^-^  ^^  -i-  water  area, 
Below  10  feet : 

Datum  area  =  36,414  -f  (20  - 10)  l^tl®??  ^  ^^^  _  ^^  4^^  +water awa. 

=  82,889  +  (10  —  J^)  ^^^^+^  4.  water  area. 

^  Deeember  9, 10,  and  11  a  bar  appeared  above  water  near  the  right  bank,  and  the 
*m  between  the  bar  and  shore  was  not  sounded.  The  area  of  this  portion  on 
dates  has  been  computed  from  the  soundings  of  December  8,  corrected  for 
of  stage,  and  addea  to  the  datum  areas  on  tliose  daten.  The  uinonnts  added 
_^  G,  631^  and  705  square  feet  for  December  9,  10,  and  11,  respectively.  In  the 
fttriypart  of  the  work  some  very  large  changes  took  place  in  datoni  areas,  and  in 
SKh  a  manner  as  to  place  in  doubt  the  nieasnrements  of  areas  at  that  time. 

Jfesn  depth  has  been  obtained  by  dividing  the  water  area  by  the  width,  and  moan 
ditOBi  depth  by  dividing  the  datum  area  by  the  datnin  width.  Maximum  depth  has 
ken  taken  directly  from  the  sonndiugn.  Scour  and  fill  has  been  obtained  by  taking 
difcences  of  datum  areas,  scour  being  indicated  by  the  positive  sign.  Mean  velocity 
kss been  obtained  by  dividing  the  discharge  by  the  water  area.  The  direction  and 
bfse  <tf  the  wind  has  been  given  as  noted  by  the  observer. 

Annmber  of  slope  observations  were  made  by  reading  gauges  on  each  bank  approxi- 
■atsly  ^  mile  above  and  below  the  section.  The  observations  have  1>een  reduced, 
Nil  tas  results  are  very  discrepant,  and  have  been  rejected. 
AMOfflpanying  this  report  is  a  plate  on  which  are  plotted  the  moan  velocities,  areas, 
lad diae&argeSy  as  abscissas  to  gauge  heights  as  ordinates,  the  scale  for  each  system 
f  €»'<ifdinatas  being  given  on  the  plate.  The  gauge  readings  and  datum  areas  have 
lasH  plotted  on  the  plate  in  chronological  order,  bnt  to  make  the  gauge  curve  com- 
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Dtodtnr^  o6»rTtn(ion»  at  Point  Pltatanl,  Mo.— Contianed. 
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A.  H.  Weber  took  eluuve  of  the  party  October  10  and  remained  in  charge 
end  of  the  eeaaon.    Mr.  C.  W.  Stewart  acted  as  recorder  throoghoat  the  season 
im  engineer  and  two  boatmen  completed  the  party. 

bienrations  at  this  station  were  made  npon  two  sections  about  three-quarters  of  <* 
a|iart.  The  first  one.  called  ibe  high-water  section,  was  a  short  disjj^nce  below 
eteraror,  and  if  prolonged  wonld  nearly  pass  through  the  triangulai  ion  station 
I.    The  high-water  section  was  not  quite  identical  with  the  section  used  in 
The  two  sections  had  a  common  point  on  the  left  bank,  but  the  high-water 
^  ar  the  right  bank  was  about  200  feet  above  the  section  used  in  1882.    It  was 
by  Mr.  Qointus,  who  measured  a  1.200-foot  base  and  set  a  system  of  ranges 
intersected  the  section  at  intervals  of  300  feet.    Subsequently  Mr.  Weber  dis- 
i  that  an  error  had  been  made  in  measuring  this  base  aud  that  its  real  length 
1,194  feet.    This  error,  with  changes  in  the  measured  angles,  reduced  the  inter- 
into  which  the  section  was  divided  from  300  feet  to  297.85  feet.    The  ends  of  the 
were  marked  by  range  sisnals,  the  one  on  the  right  bunk  being  ut  the  upper 
0f  the  baee  line  and  called  uT  B.    The  one  on  the  left  bank  was  called  A.    The 
fhmi  U.  B.  to  A.  was  4,794.8  feet.    The  points  where  the  ranges  intersected 
■eetioQ  were  called  stations^  velocities  being  observed  at  those  points.    The  sta- 
ll were  nnmbered  from  the  right  bank,  station  1  being  G2.G  feet  from  U.  B.,  and 
'  n  16, 264.2  feet  from  A. 
the  system  of  intersecting  ranges  the  pivot  fignal  was  3,542.5  feet  above  the 
1  and  a  perpendicular  from  it  intersected  the  section  :^60  feet  from  U.  B.    The 
il^^nala  were  beyond  the  pivot  at  such  distances  as  woald  give  good  ranges, 
ninimam  angle  for  locating  a  point  on  the  section  with  this  set  of  signals  was 
87'.    Between  the  signals  locating  the  velocity  stations  secondary  signals  were 
to  intersect  the  section  midway  between  the  velocity  stations.    By  bisecting  the 
Tab  between  signals,  the  distance  between  velocity  stations  couU  be  divided 
finir  equal  parts,  and  soundings  were  taken  at  all  these  points  with  few  excep- 


Ai  the  lower  stages  of  the  river  were  reached  in  November,  several  undesir^l/ie 
^.fcatmcB  developed  in  the  high-  (rater  section.  The  water  for  about  1,200  feet  out 
'^  mthe  left  bank  became  too  shallow  to  allow  the  launch  to  be  used.  The  presence 
'the  bar  Just  below,  and  reaching  up  to  the  section,  caused  the  water  to  be  deflected 
^toward  thd  right  bank,  the  current  in  the  middle  of  the  section  be«ng  no  longer  nor- 
[Val  to  the  section.  As  the  water  continued  to  fall  the  bar  appeared  above  water  and 
pftfmed  a  pocket  along  the  left  bank,  in  Vjich  there  was  no  current. 

It  was  decided  therefore  to  change  the  section,  and  a  low-water  section  was  located 
■bwt  three-quarters  of  a  mile  above  the  high-water  section.  This  section  proved 
A  very  satisfactory  one  and  was  used  until  January  7,  when  observations  were  re- 
plied at  the  higci- water  section.  The  manner  of  locating  velocity  stations  and 
inndings  was  similar  to  that  already  described  for  the  high-water  section.  The 
VlhitB  marking  the  ends  of  the  section  were  designated  U>.  B^  and  A^  and  the  dis- 
Mn  between  them  was  4,502.6  feet.  The  pivot  signal  was  2,906.8  feet  above  the 
lietioa  and  a  perpendicular  from  it  intersected  the  section  568.5  feet  from  U^  B^  The 
llltials  were  set  to  locate  velocity  stations  200  feet  apart  and  souiulings  50  feet  apart. 
Station  1  was  168.5  feet  from  U^B^and  station  22,i:i4  feet  from  A^  The  signals 
vcn  located  by  angles  from  a  1,000-foot  base  at  right  angles  to  the  section  and  down- 
itneam  from  U*.  B'.  The  minimum  angle  for  locating  points  ou  the  section  was  37^  1'. 
Ai  the  river  rose  in  January,  the  low-water  section  became  unsuitable  on  account 
•f  the  water  passing  back  of  the  towhead  down  Helena  Chute.  On  January  7  the 
wanred  chute  discharge  was  3,539  cubic  feet  per  second,  aud  this  amount  would 
nwdly  increase  with  the  stage. 

Ou  returning  to  the  high-water  section,  the  old  set  of  signals  were  used  until  Jan- 
vuy  13,  when  a  new  set  of  signals,  intersecting  the  section  at  intervals  of  200  feet, 
Cttae  into  use.  A  new  point  on  the  section  '36.5  feet  back  of  U.  B.  was  taken  for  U. 
Bb  The  pivot  signal  was  7,133.7  feet  above  the  section  aud  a  perpendicular  from  it 
iHsnected  the  section  1,569.8  feet  from  U.  B.  Station  1  was  169.8  feet  from  U.  B.  and 
ilatioQ  24,  61.5  feet  from  A.  The  distance  from  U.  B.  to  A.  was  4,831.3  feet.  This 
iNtioii  and  set  of  signals  were  used  until  the  end  of  the  observations.  The  minimum 
Mde  for  locating  a  point  on  the  section  was  65^  25^ 

The  distances  of  tne  water  edges  from  the  end  signals  were  determined  each  day, 
ttd  determined  the  river  width.  To  facilitate  the  measurement  of  these  distances 
■kikes  were  set  at  intervals  between  the  end  signals  and  the  water  edge. 

The  accompanying  sketch  on  a  scale  of  1:10,000  shows  the  location  of  the  sections. 
The  soundings  shown  on  the  sketch  were  taken  December  1,  1883,  and  are  given  to 
ihow  the  general  shape  of  the  bed  at  this  statiou. 

The  instruments  in  use  at  this  station  consisted  of  Price  meter  Ko.  10,  a  Morse  reg- 
iitor.  a  break-eircuit  clock,  electric  batteries,  transit,  level,  sextant,  sounding  leads 
nd  lines,  etc. 

The  meter  was  made  under  the  direction  of  Mr.  W.  G.  Price,  the  inventor.  It  is  of 
ilt  anemometer  type  and  does  not  differ  in  principle  from  the  Ellis  meters  ^t«n\o\\«\^ 
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•nuation  and  aolotion  of  the  normal  equatioiiH  aud-lhe  computation  of  the 
rora  were  then  made  in  the  nsnal  manner  and  checked  by  a  suitaHlo  control 
plication.  The  following  table  contains  the  results  of  tho  observations  for 
10  meter  at  this  station,  tho  mean  errors  of  observation  and  of  tho  determina- 
tie  constants : 


Date. 


L 
M 
14 
4 
I. 
i. 


No.  of 

obaer* 

a. 

▼atkms. 

24 
17 

+4.003 
4-3. 80« 

15 

+4.017 

20 

+4.090 

20 

+3.951 

10 

+4.016 

b. 


Mean  er- 
ror of  ob* 
aervationa. 


-fO.091 
+0.263 
4  0.200 
+0.134 
+0.850 
+0. 175 


±0.071 
±0. 120 
±0.094 
±0.076 
±0  087 
±0.068 


Mean  er- 
ror of  a. 


±0.035 
±0.080 
±0.002 
±0.042 
±0.041 
±0.030 


Mean  er- 
ror of  6. 


±0.034 
±0  074 
±0.060 
±0  036 
±0  040 
±0.043 


ilncing  the  observed  velocities  in  the  discharge  measnrements,  tho  arilhme- 
an  of  the  valnes  a  and  5  have  been  adopted  and  tho  eqnation  between  the 
s  becomes 

y  =  3.095  X  +  0.203. 

valnes  have  been  nsed  thronghont  tho  entire  series  of  observations,  the  im- 
ty  of  determining  the  period  over  which  each  rating  should  bo  nsed  making 
«e  necessary.  The  difference  between  any  discharge  as  computed  by  any  of 
tved  ratings  would  be  in  the  same  ratio  as  the  difference  of  mean  velocitiosi 
percentage  of  this  difference  may  be  shown  in  the  following  manner.  The 
n  mean  velocity  thronghont  the  season  corresponds  to  about  1.18  revolutions 
ad  of  the  meter  and  the  average  of  the  mean  velocities  for  the  season  cor- 
,  to  abont  0.90  revolntions  per  second.  Computing  tho  values  of  y  correspond- 
=1.18  and  ar=0.90  by  the  several  ratings  and  by  the  adopted  rating,  we  obtain 
» in  the  following  table,  v  representing  tho  differenco  ootween  the  velocity, 
opnted  by  an  observed  rating  and  yo>  as  computed  by  the  adopted  one. 


Date. 

«  =  1. 18 

2  =  0.090 

y. 

V. 

y- 

«. 

I 

4.921 
4.749 
4.946 
4.960 
5.016 
4.914 

+0.004 
-0.168 
+0.029 
+0.043 
4  0.099 
-0.003 

3.776 
3.083 
3.821 
8.815 
8.909 
2.789 

—0.024 

ii 

—0.114 

H 

+0.023 

;4 .• 

+0.016 

+0  110 
—0.010 

4 

5 

ted 

4.917 

3.769 

lasimnm  value  of  the  ratio  w^,  for  x  =  I.IS  is  0.034 

average  value  without  regard  to  sign  is  0.012.  For  x  =  0.90,  the  above  ratios 
0  and  0.013  respectively.  The  maximum  change  that  would  arise  in  any  of  the 
ed  discharges  from  taking  any  of  the  observed  ratings  iustead  of  the  adopted 
lid  be  3  per  cent,  of  tho  total  discharge. 

lext  step  in  the  reduction  was  to  correct  tho  soundings  in  tho  note-books  for 
Q  the  lead-line.  The  first  determination  of  the  lead-Tine  corrections  recorded 
Qot«M)  was  made  October  11,  prior  to  which  date  tho  corrections  to  be  applied 
i^rtai  n.  Subsequent  to  that  date  the  lead-line  corrections  we.re  well  determined 
lerally  were  kept  quite  small  by  retaggiug  of  tho  Hoe.  A  large  portion  of  the 
correction  at  all  was  necessary. 

kotes  were  then  copied  on  the  computation  sheets  and  also  tho  gauge  reading, 
and  direction  and  force  pf  wind.  The  distances  of  tho  end  soundings  from  the 
edge  were  computed  and  copied  on  the  sheet  at  the  beginning  and  end  of  the 
f  soandings.  The  areas  included  between  tho  end  soundings  and  the  shores 
mpntcd  as  right-angle  triangles.  Tho  soundings  on  the  high  water  section, 
October  14  were  taken  150  foot  apart,  between  October  14  and  January  14, 75 
irt,  bat  mil  other  soandings  with  very  few  exceptions  were  taken  50  feel^k'^ttxl. 
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fte  tba  low-wftter  section  datom  was  assamed  at  the  water-surface  (hx  January  7, 
IBK^  the  eange  reading  31.94  feet.    The  width  on  that  day  was  4,338  feot,  which  was 
'^*^~   as  &tani  width.    The  slope  of  the  banks  at  this  section  changes  at  elevations 
KHiding  to  readings  of  90  and  14  feet  on  the  gauge,  the  width  on  those  stages 
1,163  and  3,770  feet,  respectively.    Datnm  areas  have  therefore  been  computed 
following  formnla : 

Above  90  feet  on  gauge, 

Datnm  area  =  (31.94  —  *)  /i3^±JL\  +  water  area. 

Between  14  and  20  feet  on  gange, 

Datnm  area  =  11.94  (l^i±il5:?)+(20-*)  (il^tlllL)  +area. 

=  50745  -f  (20  —  A)  /il^Hli?.  \  4.  water  area. 

Below  14  feet  on  gauge, 
Datum  area  =  50745  +  (20  - 14)  /il^jfc^TWj  4.  (14- A)  /  37^2jH?.\  +  area. 


=  74544 -f  (14  —  *)  /3770  +  wv  ^  ^^^^ 


area. 


Mean  depth  has  been  obtained  by  dividing  the  water  area  by  the  width,  and  mean 
atom  depth  has  been  obtained  by  dividing  the  datum  area  by  the  datum  width. 
Ualninm  depth  has  been  taken  directly  from  the  soundings.  For  the  high-water 
lelion  the  changes  in  width  are  very  large  and  are  the  cause  of  large  changes  in  the 
depths  when  no  change  in  section  takes  place.  The  range  in  the  values  of 
datum  depth,  subsequent  to  October  11,  is  2.3  feet. 

or  fill  has  been  obtained  by  taking  difference  of  datnm  areas.    Scour  is  Indi- 
llaA  by  the  positive  sign. 

"Ihui  veloeity  has  been  obtained  by  dividing  the  discharge  by  the  water  area.    Be- 

dapendent  on  both  these  onantities,  it  is  affected  to  a  greater  or  less  degree  by  the 

of  each  and  can  hardly  be  regarded  as  an  independent  quantity.    It  may  be 

'  by  errors  in  the  measurement  or  oomputatiou  of  the  area  or  in  the  computa- 

oi  Uie  discharge,  but  the  variations  in  its  values  in  this  series  of  observations 

El  mainly  fh)m  variations  in  the  observed  velocities  themselves.  The  computa- 
baa  been  so  arranged  that  one  could  readily  compare  the  area,  velocity,  or  dis- 
^  of  any  particular  part  of  the  section  for  one  day  with  the  same  quantities  of 
use  portion  for  days  preceding  or  following.  In  a  great  many  instances  this  has 
done,  and  it  has  been  observed  that  the  change  in  velocity  from  one  day  to  an- 
where  marked  usually  extended  throughout  the  section.  As  it  is  hardly  reason- 
to  suppose  that  the  velocity  of  the  stream  actually  changed  as  indicated  by  the 
velocities,  the  conclusion  is  unavoidable  that  the  measured  velocities  are  in  er- 
from  some  cnnse  affecting  all  the  velocities  observed  that  day.  One  source  of  er- 
lies  in  the  fact  that  the  meter  measures  motions  which  take  place  in  a  vertical 
faeetion,  and  that  when  the  meter  rises  and  falls  under  the  action  of  the  waves  these 
,Motioos  are  added  to  the  velocity  of  the  current.  A  striking  illustration  of  the  effect 
Jrfthb  error  is  shown  in  the  following  table, where  the  parts  making  up  the  total  dis- 
thvges  on  three  consecutive  days  are  given.  On  March  12  the  ol^orver  states  that 
{*ki^  waves  kept  launch  rocking  up  and  down  and  from  side  to  side''  to  such  an 
fitcDt  as  to  make  the  work  unreliable.  It  will  be  seen  from  the  table  that  the  ve- 
.  on  that  day  are  too  large  as  compared  with  the  preceding  and  following  days. 
Il  will  be  also  seen  from  the  series  of  discharges  that  the  discharge  on  this  day  is 
ikmt  ^,000  cubic  feet,  or  about  6  per  cent,  too  largo.  This  error  is  without  doubt 
Mned  by  the  meter  measuring  other  motions  than  that  of  the  current.  Although 
tti  is  an  extreme  case  and  rejected  by  the  observer's  notes,  yet»  it  is  valuable  as 
ing  the  amount  of  error  that  may  arise  in  that  way.  It  must  not  be  taken  as  a 
of  the  precision  of  the  work,  neither  must  it  be  taken  as  condemning  the  use 
current  meter. 

•  b  some  instances,  however,  the  change  in  mean  velocity  is  due  to  a  change  in  one 
wmon  measured  velocities  where  the  partial  areas  are  large.  Since,  in  determining 
As  mean  velocity  and  discharge,  each  observed  velocity  has  weight  according  to  its 
fHttal  area,  it  would  seem  advisable  to  either  measure  the  velocities  where  partial 
[■MS  aie  large  with  greater  precision  than  those  where  the  partial  areas  are  small,  or 
f #M  diiMbate  the  velocity  station  so  as  to  give  nearly  equal  partial  areas. 
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The  illrectioii  of  the  wind  is  iDdicated  by  dWiding  tbe  borizoii  into  13  ]>arti  i 
naitilieHng  thn  jiarte  tUe  eotuo  oa  tbo  boiira  on  a  clock  dial,  XII  being  Dp-stTeam  l_ 
tndli'nltiif;  a  donn-atream  wiud.     Tbe  force  of  tbo  nind  is  not  very  wrll  defined  mi 
1h  Riven  in  tlio  tabulation  as  contained  ia  tbe  aotes.      In  regard  to  the  observed  " 

loclliesit  iH  qui  to  probable  ''— '  ■"'■-  ■" — •■- —  -'■"- — --j  i-  -' i -  ■• 

ihe  foreo,  the  nii-etream  '" 


Sliinu  obscrvationH  consisted  in 
iinaluly  oiie-balf  mile  al 
of  slojiu  can)reiL     Tbog 

lion  to  uiiiiilredtba  or  a  font.  Ten  reailings  of  oacli  gango  were  iisuully'taki'ii.' 
t1irp«-iiiinuU<  intervals,  G  beiug  taken  Hiinnitannonaly  on  the  two  npikor  gauges.  Ibi'D 
10  111!  tbi-  two  lower  gangee,  aud,  liiially,  5  more  on  tbe  npjicr  gangps.  All  rHiding^ 
WOK  reduced  to  tbe  same  dutnm  and  differences  of  reduced  readiuga  gave  tlie  fnll  af 
water- an rfat-e  lietwecii  tbe  gaoeea.     ThetliataDCCaof  aonioaf  thei;auee«rrotn  thesrc' 
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IB  settle  for  eacL  H.Tfltem  uf  co-ordinates  beitig  given  on  Uio  p\aU>.  Tlie  diacbnrges 
'  tb»  low-waUir  section  are  also  nlolteii,  but  nut  ttie  uitan  vulncitiea  and  areas. 
nnbtful  fMultH  ore  not  plotted.  Thu  gauge-n-adin^s  and  datum  areaa  uf  I>otl]  sec- 
iBB  bavn  bceu  pIotlAd  in  cbronologiual  order,  there  havint;  b«en  nildwl  to  tbo  (latum 
caa  of  tbo  low-water  section  80,000  aqnore  feet  to  make  tlieoi  approxiinotel)'  coiii- 
ie  with  datum  ureas  of  the  high-water  Beetion,  The  liij(h-wator  seotiou,  oa  sounded 
Jkniiary  'i9,  l8Sii,  is  also  shown  on  tbe  plate,  tbe  horizontal  Bcalo  lieing  500  feot  to 
B  iorh.  The  poaitioua  of  the  water-sarlaces  on  the  following  dntt-'S  are  also  aliown : 
«eiiiber  »6,  lr)T<A  March  d.  I'm.  January  29,  1»»5,  and  March  4,  ISSTi.  The  zero  of 
i  siiuidaril  gange  coineides  with  the  watei-snrfaoe  on  Decemlier  'JG,  IST'if,  ami  all 
uge-rvailinga  in  tbia  series  of  ubserTationa  refer  to  this  zero.  The  watcr-aurfttco  on 
mh  S,  IS^,  bj  one  authority,  is  tbe  bigbest  known ;  but  the  rejcular  gauge  record 
tea  the  reading  on  March  9.  13S2,  as  one-tenth  foot  higher.  The  dotted  bottom 
e  eivee  tbe  section  as  Hounded  on  March  4, 18H5,  aud  shows  where  theUll  took  placa 
licb  uecnrred  between  January  29,  Itf8o,  nod  that  date. 

riie  gauge-readings,  ureas,  datum  areas,  mean  velocities,  aud  disohargea  for  both 
Ttiona  have  also  been  plotted  in  obronolciK''^^i  order  on  another  plate  for  purposea 
inapectiou  and  stndy.  The  acale  is  too  large  to  admit  of  reprodnrtion  of  the  plate, 
hen  plotted  in  this  manner  the  results,  with  few  exceptions,  follow  each  other  in 
iiarkable  agreement,  and  clearly  show  tbe  high  grade  aud  precision  of  the  work 
ne  at  this  station. 

In  making  the  reductioua  nearly  all  the  gentlouieu  employed  in  the  computing  di- 
lion  have  at  varioQs  times  taken  part.  On  account  of  tbe  largo  reduction  in  Riroe 
d  of  QiakiDg  Ibis  work  secondary  to  otber  nork,  the  couipletiun  of  it  has  been 
]g  delB.rttl.  Tbmugbont  tbe  entire  work  the  groatest  care  Iius  been  taken  to  elim- 
kte  from  tbe  results  alt  errors  of  cooipotation.  Wherever  it  was  possible  to  obtiun 
lepeudeot  cboeks  on  the  resolts  they  were  applied,  aud  where  no  checks  could  be 
itained  the  work  was  gone  over  a  second  time.  Tbo  computing  uiuchine  bas  heea 
i^ly  used  in  the  work,  and  bos  gireu  good  aatisfactioti. 

Very  respectfully,  your  obedient  servant, 

L.  L.  Wheeler, 
In  charge  ConipuHng  Division, 
Capt.  Tbouas  Tpktle, 

Corf*  of  Engintm,  U.  S.  J  , 

Stcreiaiy  Mitiitiippi  Birfr  Coiaati>4ioii. 
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(0>  ABgANWAS  ClTT,  ABKAITBAB. 

Saint  Louis,  April  13, 1887. 

>TAIN :  I  hmre  the  honor  to  sabmit  the  following  report  upon  the  final  reduction 
tehsrice  obwrvations  *JDade  on  the  MissiBsippr  River  at  Arkansas  City,  Ark., 
Mn  September  t9,  1884,  and  April  0,  1885. 

I  party  at  this  station  was  nnder  the  direction  of  Assistant  Engineer  G.  W. 
«  Mr.  E.  £.  Wall  acted  as  recorder  thronghont  the  season.  A  steam  engineer 
wo  boatmen  completad  the  party. 

lenrations  were  made  npon  a  section  about  one-half  mile  below  Arkansas  City, 
nds  of  the  section  were  marked  by  range^ignals  and  alon^  thelefc  bank  a  series 
nals  at  right  angles  to  the  section  wore  set  to  locate  positions  on  the  section  by 
I  of  a  sextant  set  at  the  constant  angle  14^02'.  (  For  f nr ther  explanation  of  this 
)d  of  location,  see  report  of  Mississippi  River  Commission  for  1883,  p.  181.") 
I  instruments  in  nee  at  this  station  consisted  of  Price  meters  B,  No.  7  and  No.  13, 
se  register,  a  break-olronit  clock,  electric  batteries,  transit,  level,  sextant,  sonud- 
DCS,  etc.  (The  instmmenta  and  manner  of  using  them  were  similar  to  those  at 
la,  which  have  already  been  described  in  my  report  upon  the  reduction  of  work 
kt  station.) 

»r  No.  7  was  used  ftom  the  commencement  of  operations  until  January  jM,  1885, 
it  was  lost.  Four  series  of  observations  were  made  by  Mr.  Wood  for  deter- 
g  the  coe£Bcientsof  this  meter,  but  the  results  of  sU  of  them  have  been  rejected 
M>unt  of  the  small  range  in  velocities  and  the  large  errors  of  observation.  A 
of  observations  for  the  same  purpose  were  made  by  Capt.  Smith  S.  Leacb,  Jan- 
3,  1885,  in  running  water^  the  results  of  which  have  been  adopted  for  reducing 
nervations  made  with  this  meter.  The  following  table  contains  the  results  ol 
iveral  series  of  observations  for  determining  the  coefficients  of  this  meter: 


Date. 


r  21, 1884*... 
ber8.l88l*.. 
lMrlilf>84*. 
lMr4.1tt4*.. 
78.  188St.... 


No.  of 

r 

obiier- 

a 

b 

•• 

€» 

▼•tions. 

14 

+8.884 

—0.041 

i:  0.085 

±0.118 

21 

- 

-3.572 

-1-0.478 
40.370 

±0,  *M2 

±0.158 

SI 

. 

-3.787 

±0. 171 

±0.120 

15 

- 

-4.084 

—0.050 

±0. 120 

±0.103 

to 

■ 

h8.770 

-f  0.520 

±0.000 

±0.022 

±ao87 

±0.163 
±0.115 
±0.007 


*  Taken  in  still  water. 


t  Taken  in  runninc  water. 


er  B  was  ixaed  from  January  31  to  February  12,  iDclaaive.  No  observations 
made  for  determining  its  coofiQcients,  bat  three  scriei)  of  observations  bad  been 
by  Capt.  Smith  S.  Leach  and  Assistant  L.  C.  Jones,  early  in  January,  and  the 
I  of  the  results  obtained  from  these  throe  scries  were  adopted  for  reducing  ob- 
tions  made  with  this  meter.  These  same  values  were  used  in  reducing  observa- 
made  with  this  meter  at  Red  River  Lauding,  and  the  results  of  the  several  series 
lervations  are  given  in  my  report  upon  the  redaction  of  work  at  that  station, 
dopted  values  for  this  meter  are, 

y  -\-  1.783  x  + 0.239 

er  No.  13  was  used  from  February  13  to  the  end  of  the  season.  Three  series  of 
irations  for  determining  the  coefficients  of  this  meter  were  made,  one  by  Mr. 
Q,  at  Carrollton,  and  two  by  Mr.  Wood.    The  results  are  given  in  the  following 


Date. 


77  4.1885*. 
irr  18,  ]885t 
20, 1885r... 


No.  of 
obser- 
vations. 


6 
26 
22 


4-3.882 
-f3.0I2 
+3.942 


-H).318 
4-41.347 
4-0. 219 


eo 


±0.043 
±0.115 
±0.136 


±0.018 
±0.0.'3 
±0.031 


«k 


±0.029 


*  Taken  in  still  water. 


t  Taken  in  ranning  water. 


'E. — ^In  the  rating  talcen  by  Mr.  Bowen,  February  4,  188r>,  an  apparatus  was 
>y  means  of  which  the  observations  were  both  made  and  recorded  automatically. 
mting  iaafine  example  of  observations  well  made  and  also  properly  arranged  to 
ppSAl  waiffht  to  the  results.  The  ratin^]^  of  February  18  and  March  20,  and  a\«o 
f  Msisr  No.  7,  taken  January  8,  are  good  examples  of  ratings  made  in  rojiTivn^ 
"~^  are  m  proof  of  the  value  of  thia  method  of  rating  ourrent  metAt^ 


2836     RBPOBT   OP  THE  CHIEK  OF  EJUUUIt^  V.  S.  JOKT. 


Tba  prnceding  Tklaea  Tot  the  tevcr^  luele**  baT«  been  aaed  thMagbsnt  lite  eoUn 
acriea  of  obaorvalioDs.  The  coauting  of  ■  -  -  _.-._._.... 
tiur  beid  nnil  the  reaalts  were  adopW  ir_  __  . 
■nchorcfl  while  measuring  Trlocitica  at  thi*  M.. 
for  Telocity  were  madf-  wi  ih  the  meter  kt  not  n 
No  eocfHcieiitii  have  he«D  applied  to  IfaMe  i«l 
depth  vetocitiea.  guloequent  I o  October  ISkll  vbaorvmlMOa  far  i*lw:it}  were  mak 
»t  ■ix-leuthB  lh«  depth  from  ihe  surface.  Velocities  were  t— red  at  poinU  uo  il» 
croiiii*aection  approiimatel;  led  feet  apart.  The  oompatBtioci  vf  TelorilM*  was  ni>j8 
br  ueanB  of  tablea  prepared  fur  the  pnrpoM,  exeep*  tboMiBMMUcd  bj  Meier  II,  wbcr 
tbe  velurtlieB  were  (.'ompulcd  directly  by  loeanH  of  tbt  eqBBtka. 

Prior  to  PeeeDiber  I  lli«  note  U  qait«  ireqiicntly  made  that  vhOe  Um  Tdocitj  w] 
beinn  measnred  rbe  lanneb  drifled  lateralis  by  amoiutB  rairiM  hom  lOlolOOfMt 
If  we  let— 

I  =  lateral  moTemeDt  in  feet, 

1  :=  time  in  aeoonda, 

y  =  meatored  Telocity,  and 

c-=  correction  to  b«  applied  to  jr  o 


■ccoont  of  lateral  morement,  tbfo. 


Aa  f  y  largely  exceeds  P  tbia  aeries  coDTergee  rapidly,  and  the  first  lena  will  dmuU) 
give  tba  correction  wilh  the  duired  accnracy.  At  Ananea*  City  1  ia  ninally  ISO  w 
onda,  and  the  fonnnla  becotncA 

2WOO  y  "•"  laMlBOOOO  y  "^  "*"" 

u  Tulne  of  c  that  wonld  b«  obtained  hy  uaiiig  this  fonnnla  would  b( 

t.  of  tbe  measared  velocity,  bnt  commoDly  the  ralne  of  e  wonld  be  lea  f*" 

1  percent,  of  the  meaaored  velocity.    Tbeeffect  of  this  correction  on  the  meanvi 

ity  for  any  date  wonld  probably  not  exceed  1  per  cent.    The  correction  ha«  m 

applied. 

The  next  Bt«p  in  tlie  redncliou  wae  to  correct  the  aounilings  fur  errors  of  lead  111 

The  lead-line  correctiona  were  nsaally  delerminod  once  each  week,  but  on  sonie  on 

I  large  changes  took  place  in  tbo  lead  line  with  do  meana  of  det«rmiiiing  p 

woen  Ihe  changes  occnrred.    It  was  aastiaod,  however,  that  the  line  changed  pcq~ 

tionally  to  the  time,  and  ooiindings  on  iot«rmediat«  datee  were  corrected  d~ 
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llDg  sabstantiates  his  stfttement.    The  rise  or  fall  in  twenty-four  Lours  for  any 
is  the  differdice  between  the  mean  gauge  readings  for  that  date  and  the  pre- 
Dg  one. 

le  compntation  of  datom  areas  has  been  made  in  the  following:  manner:  Datnm 
assumed  to  correspond  to  the  sange  reading  41.73  feet,  observed  January  31, 1885. 
im  width  was  taken  as  3,^  roet.  The  slope  of  the  batik  was  assumed  to  be  unl 
L  below  10  feet  on  the  gauge,  between  10  and  20  feet,  between  20  and  30  feet,  and 
reen  30  and  41.73  feet.  The  width  at  10  feet  was  taken  as  3,220  feet,  at  20  feet  as 
)  feet,  and  at  30  feet  as  3,350  feet.  Datnm  areas  have  then  been  computed  by  the 
»wing  formula,  in  which  h  represents  gauge  reading  and  w  observed  width. 
itwoen  ^p  and  41.73  feet  on  gauge— 

33804-  w 
Datnm  area =(41.73—  h) ^ — h  water  area. 

itween  20  and  30  feet  on  gange — 

Datnm  area  =  (41.73 - 30)  ^^^  +  ^^^  +  (30-*)  ^^9+^  -f  w.  area. 

=  39471  4-  (30  — A)  ^^^  +  ^  +  water  area. 

ttween  10  and  20  feet  on  gange— 

Dat.  ar.  =  39471  +  (30—20)  ^^^^^^^  +(20—*)  ^^"^^  +  w.  area. 

=  72721  +  (20—*)  ^+"^  +  water  area. 

tlow  10  feet  on  gange — 

Dat.  ar.  =  72T21  +  (20—10)  -^300  +  3220  ^(io_^)3220  -f-  w  _|_  ^  ^ 

A  A 

=  105321  +  (10—*)  ^^-^"^  +  water  area. 

ean  depth  has  been  obtained  by  dividing  the  observed  area  by  the  observed  width 
II  datnm  depth  has  been  obtained  by  dividing  the  datum  area  by  the  datum  width 
imnm  depth  has  been  taken  directly  from  the  corrected  soundings.  Scour  or  fill 
been  obtained  by  taking  difierences  of  datum  areas.  Scour  has  been  indicated 
he  positive  sign.  Mean  velocity  has  been  obtained  by  dividing  the  discharge  by 
srea. 

le  direction  of  the  wind  is  given  in  the  notes  with  reference  to  the  banks  and  the 
cot.  In  the  tabulation  it  has  been  given  with  reference  to  the  points  of  the  coni- 
L  The  force  of  the  wind  is  not  well  defined  and  is  given  in  the  tabulation  as  con- 
ed in  the  notes. 

number  of  slope  ohservations  were  made  by  reading  gauges  on  each  bank  approx- 
tely  one  half  mile  above  and  below  the  section,  but  the  results  have  been  rejected 
tcconnt  of  large  discrepancies. 

eoompanying  this  report  is  a  plate  on  which  are  plotted  the  mean  velocities,  areas 
dischargee  as  abscissas  to  gauge  heichts  as  ordinates.  The  gauge-readings  and 
un  areas  have  been  plotted  on  the  plate  in  chronological  order.  The  section  as 
nded  January  31,  1885,  is  also  shown  on  the  plate.  The  gauge-readings,  aroas. 
am  areas,  mean  velocities,  and  discharges  have  also  been  plotted  in  chrouological 
er  on  another  plate  for  purposes  of  inspection  and  study.  The  scale  is  too  large 
idfflit  of  reproduction  of  the  plate. 

Very  respectfully,  your  obiBdient  servant, 

L.  L.  Wheeler, 
In  charge  Computing  Division, 
^ipt.  Amith  8.  Leach, 

Corpt  of  Engimeer$,  U,  8,  Army, 

Seeretanf  Mi$$iB§ippi  Biver  Commi$9ion, 


wpu.i'r"    07    T3      r'uiin    Qi   ; 
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oefticients  to  be  used  in  reduciug  registrations  of  the  meter  to  velocity  in 
second  depend  upon  two  series  of  observations.  The  first  of  these  was  made 
ain  Smith  S.  Leach,  January  11,  1885,  the  meter  being  moved  alternately 
down  stream  through  running  water  over  a  given  distance  and  the  time  and 
of  registrations  being  observed. 

Let  z  =  velocity  of  the  water  supposed  to  be  constant, 
c  =  velocity  of  the  meter  through  space, 
jr  =  number  of  registrations  per  second, 
y  =  Telocity  of  the  meter  through  the  water,  and 
a  and  b  constants  to  be  determined. 

bservations  have  been  reduced  on  the  assumption  that  the  relations  of  the 
ies  are  expressed  by  the  equations : 

y  =  c  —  z  =z  aX'\'b  (when  meter  moves  with  the  current. 
y  =:z  o-\-z  =:  ax'\'h (when  meter  moves  against  the  current.) 

leven  observations  gave  the  following  results: 

a  =  -f  3.802 
6=4-0.335 


2  =  4-1.386 

fo  =  dt  0.056  =  mean  error  of  an  observation. 


laxininm  residual  error  in  the  equations  was  0.179. 

Mx>nd  series  of  observations  was  made  by  Assist^ant  Dorst.  March  18,  1885,  in 

ter,  and  gave  the  following  results : 

a  =  +3.883 
6  =  -U  0.447 
ff  =  J;  0.272  =  mean  error  of  an  observation. 

ubining  these  leeulte,  those  of  the  first  series  were  arbitrarily  given  live  times 
^ht  of  those  of  the  second  series,  and  the  resulting  equation  between  the  vn- 
>ecame: 

y  =  3.815x-f- 0.354. 

values  have  been  used  in  reducing  all  the  observations  at  this  Htation. 
sondings  were  corrected  in  the  note-books  for  errors  of  the  lead  line.    The 
)  corrections  daring  the  latter  part  of  the  season  were  very  large,  being  about 
Q  70.    As  the  soundings  were  not  taken  at  regular.  intervalH,  the  crons-Nec- 
ire  plotted  on  a  horizontal  scale  of  1  inch  =200  feet,  and  on  a  vertical  scale 
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It  doubt  abont  64  feet  kboTe  Cairo  Datum  Plane.    Tbo  slope  bos  been  coiu- 
.  in  teraie  ef  the  aine  of  the  inoliaatioa  and  ia  glren  in  terms  of  the  seventh 
of  deelmals. 
.  nnipaojing  thie  report  ia  a  plate  on  which  are  plotted  the  mean  velocities,  areaa, 
_di*eliAr|;es  of  both  MOtioDfl  as  abscissas  to  gange  beighia  ns  orilinatcs,  lUu  Bculcs 
escli  syslom  of  co-onllnatea  belog  sivea  on  tbu  iiUte.    Tbe  gange-readiogs  and 
.   Hm  areas  of  both  sectione  have  Iimu  plotted  iu  cbronologtml  order,  tbero  liuvlng 
bfen  added  to  the  datum  area*  of  the  aecond  section  ^,{HJO  square  feet  to  luukuttieiu 
BIf loximately  coincide  irith  datum  areas  of  the  first  tiection.    The  lirsl  eeclioD,  an 
wnniled  on  Febrnnry  2, 16(X>,  ia  also  shoirn  on  tbe  plate. 
Ihe  ganso-ivadiagi,  areas,  datom  areas,  menu  vclociiies,  and  discbatges  for  both 
buvo  been  plotted  la  cbroDological  order  on  another  plate  for  pariioses  ot 
111  nod  stndy.    Tbe  scale  is  loo  large  to  admit  of  rcprodoction  of  Ibo  plate. 
mabios  the  tednctiona  nearly  oil  the  gentlemen  employed  in  the  compntlng 
'a  have  taken  port.    Tbe  greatest  care  has  been  taken  to  eliminate  from  tbe 
sail  crrota  of  computation. 
ftrj  reapectfnily,  jour  obedient  serTaot, 

L.  L.  Wqbbleb, 
In  dtarge  Compitilng  DMiton. 
I.  Thomas  Tobtlb, 
Carpt  nf  Engittttri,  IT,  S,  Army, 


BtertUwii  MUtbtippl  Jtiver  CoinniwloM. 


Dueharge  ob§ertatioiii  at  IParreHlon,  ifiw. 
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(c)  Kkd  Kiver  Laxdiko,  Louisiaka. 


Captain:  I  Iiave  tlieboiior  to  submil  tius 
of  iliHcliitrfiuoliacrvuKoTianiaituon  tlicMiiwii 
HivtT,  coiiiK'CtitiB  ihc  Ituil  aiKl  MiHtiiiwtppi  r 
UhHiiu'h  L;>iii1iiiE.  TIk-'hu  obHt-rvatioDn  n 
JJaitli  :11 ;  lbr!r>,  lif  a  parly  tioilei 


Saikt  Louia,  Mo.,  Jpril  10, 1681 
iHowiDg  report  npon  the  tln«I  redaetiaD 
i|>pi  River  at  Ked  Kiver  LaadiD^,  oaOld 
era,  and  on  tLe  Aluliufalaya  KivemsK 
s  made  lielween  October  b,   llJHI,  iirf 

~  int  Engineer  Homer  P.  Bit- 


K'ted  as  recorder.     A  steani  engineer  and  two  boatmi 


)   tilt  MiiMisippi  Birer. 


ObHervalioDH  at  tliix  otation  vten 
irareliouHO  at  ]{l^d  Kivor  Landiiii;, 

"■'  lliuil  of  loci  "■ 
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obterratloiM  hmre  been  lednoed  on  the  Mtamption  tli«t  the  roUtions  of  tho 
ties  ue  expnwoed  by  Um  equatioDS— 

y  ss  e  —  M  xajt«|-6  Twhen  meter  moves  with  the  eurrent), 
ys  e 'i' M  ss  (u -¥  b  (when  meter  moves  against  the  cnnent.) 

following  table  gives  the  xesnlt  of  the  observations: 


Bfatlimi 


Dste. 
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••CltT,  Ark... 

itOD.  IIIU 

rer  LaadiDg,  Ls 


Jnn.  8 
Jan.  11 
Jsn.   14 


Ko.  of 
obMr- 
ration. 


10 
13 
13 


J 


1.7M 
1  772 
L7tt2 


II  esn  er- 
ror of  ob- 
jaervation. 


+0.2e2 
•fO.104 


±aoso 

db'JMS 
±0.284 


means  of  the  above  resolts  were  nsed  to  reduce  observations  made  with  meter 
equation  being — 

y  s=  +  1.783  X  +  0.239. 

9r  No.  9  was  used  from  October  15  to  the  end  of  the  season.    A  series  of  thirteen 

ations  was  madoinstiJl  wiitier  October33,  for  determining  the  coefiBcieuts  of  this 

bnt  the  observattODS  were  so  discrepant  that  they  have  been  rejected.    A  so- 

fifteen  olMervatioDs  was  made  in  still  water  for  the  same  purpose  Novembers, 

gave  the  following  results: 

y  =  + 3.893  2;  +  0.372.    • 

ries  of  seventeen  observations  was  made  by  Assistant  L.  C.  Jones  in  running 
January  14,  which  have  been  reduced. by  the  method  given  above  for  meter  H. 
resulting  equation  is — 

y  =  +  4.039  X  —  0.016. 

nbsequent  observations  were  made  to  determine  the  coefficients  of  this  meter, 
becumo  necessary  tp  adopt  from  these  discrepant  results  some  coefficients  with 
to  reduce  the  velocity  measurements.  The  coefficients  in  the  two  equations 
iombined,  being  given  weight  inversely  as  the  squares  of  their  mean  errors  and 
llowing  equation  adopted  to  he  used  in  reducing  all  measurements  made  with 
eter : 

y  =  -f.3.938x-f  0.341. 

be  notes  no  tests  of  lead  line  are  recorded  and  no  corrections  given,  and  there- 
one  have  been  applied  to  the  soondiugs.  Prior  to  October  30  soundings  were 
d  by  sextant  angles  to  the  1,000- foot  base  on  the  tight  bank.  Tbesf^  sections 
slotted  on  cross-section  paper  with  the  horizontal  scale  1  inch  =  200  feet,  und 
n ical  scale  I  inch  =  10  feet.  The  depths  were  then  scaled  oif  from  Ibcso  ecc- 
it  intervals  of  100  feet  and  nsed  in  comput  ing  the  areas.    Snbsoqacut  to  Oc^^ober 

locations  vf  the  Ronndings  uro  given  iu.tho  notes,  both  by  tbo  stations  deter- 

by  tho  system  of  intersecting  ranges  and  by  sextant  angles  to  tbu  l,000-t'oot 
n  the  right  bank.  In  many  coses,  however,  tbo  soundings  have  been  located  by 
^als  only.  While  the  two  locations  do  not  exactly  agree,  yet  tho  difierenco  is 
fficieut  to  materially  change  the  area  whicbcvcr  method  of  location  is  used, 
suppose  A  to  to  be  the  diii'erence  in  location  of  a  sounding  by  tho  two  metncds, 

and  da  the  soundings  either  side  of  it,  the  dilterence  in  area  caused  by  using 

the  other  of  the  locations  will  be 

A  A  =i  Aw  (di  —  dj). 

be  form  of  the  seetiou  used  was  such  that  the  depths  change  very  slowly  except 
bo  banks,  the  diflferrnce  in  tho  total  urea  would  bo  smaU  whether  one  or  tbo 
ocation  was  used.  While  tbcro  is  no  doubt  that  tho  sextant  angles  give  tho  bet- 
tation,  yet  tbo  work  of  computation  of  areas  would  bo  very  much  more  using 
ban  ubiijg  the  location  by  signals.  The  areas  bavo  thcrel'oro  been  coruputed, 
ibe  signal  location  of  soundings,  which  supposes  tho  soundings  to  bo  100  feet 
A  number  of  areas  have  been  computed,  usiug  each  method  of  locanon,  the 
uces  between  areas  computeil  by  tho  two  methods  bciug  loss  than  1  i>er  cent, 
iiotes subsequent  to  October  30  liavo  been  copied  directly  from  tbo  books  ou  the 
itation  sheets  with  the  gauge-reading,  width,  and  direction  and  force  of  wind, 
stances  of  tho  end  .soundings  from  the  water's  edge  wero  computed  from  the 
md  copied  ou  tho  sheets  at  tho  beginning  and  end  of  tho  scries  of  soundings, 
eas  incloded  between  tho  end  soundings  and  tbo  shores  were  computed  asrtght- 
i  triangles.    The  areas  between  soundmgs  have  been  computed  as  if  thd  Of^Uotk 
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Beiwoen  10  aod  20  feet— 
)ilam  area  =  70,502 +  (30 -20)  ^!!^+J^_  ^ {20 -h)  ^^+  "^ -f  water  area. 

=  lOTjGsrt'  +  (20  —  *)  ^      g^     +  water  area. 

Below  10  feet— 
Ditam  area  =  107,527 +(20— 10) -~ h(l^--^) 5^ [-water area. 

=  143,647  +  (10  —  fc)-^^i^-X_r  ^  water  aroa. 

It  will  be  notieod  that  a  large  change  takes  place  in  the  datum  area  bctwoeu  Jan- 
Miy  3  and  January  6.  The  section  of  January  6  is  shown  on  the  plato  accompany  iug 
fUs  report  in  fhll  lines,  and  that  of  January  3  by  dotted  lines.  It  will  bu  tuian  by  a 
aMDiriaon  of  these  sections  that  this  change  is  a  nearly  uniform  incrcatso  across  the 
Metion,  the  increase  in  mean  datum  depth  being  2.4  feet.  It  is  much  to  bo  doubted 
tf  meh  a  change  in  the  section  really  took  place.  The  only  note  which  has  any  rela- 
tion to  the  subject  is  a  statement  in  the  journal  that  a  now  loa<l  line  was  ta^^f^uil  Jan- 
1117  5.  It  is  also  probable  that  a  heavier  load  came  into  use  on  January  6,  as  Assistant 
Jitter,  in  his  report,  states  that  ho  used  '*  a  15-ponnd  lead  for  ordinary  stages,  and 
•SD-poand  lead  for  high  stages."  Whatever  may  have  caused  the  change  in  datum 
ansy  an  inspection  of  the  datum  area  curve  makes  it  evident  either  that  the  cause 
twed  for  some  time  prior  to  January  3,  or  else  continued  for  some  time  after  Jann- 
«t6. 

Mean  depth  has  been  obtained  by  dividing  the  water  area  by  the  width,,  and 
wma  diitnm  depth  by  dividing  the  datum  area  by  the  datum  width.  Maximum 
lepth  has  been  taken  directly  from  the  soundings.  Scour  and  till  have  bcefi  obtained 
bj  taking  differences  of  datum  areas,  scour  being  indicated  by  the  jmHitive  sign. 

Hean  velocitv  has  been  obtained  by  dividing  the  discharge  by  the  water  area. 
Duing  the  higner  stages  of  the  river  the  partial  discharges  belonging  to  the  velocity 
iUtions  near  the  right  bank  approached  100,000  cubic  feet  per  second.  A  change  in 
ths  single  measured  velocity  at  one  of  those  stations  would  therefore  have  a  large 
Acton  the  total  discharge,  and  it  would  seem  desirable  to  have  a  greater  number 
ifaeasurements  to  determine  so  large  a  partial  discharge. 

Tlie  direction  of  the  wind  has  been  given  in  the  notes  with  reference  to  the  current, 
te  ID  the  tabulation  the  direction  has  been  given  with  reference  to  the  points  of  the 
CBBpi8s.    The  force  has  been  indicated  as  given  in  the  ubsorver*s  notes. 

A  number  of  slope  observations  were  made  by  rca<liug  gauges  on  each  bank  approx- 
fautely  one-half  mile  above  ar.d  below  the  section.  As  there  is  no  moans  of  dt^- 
tenniuing  the  relative  elevations  of  these  gauges,  except  the  statement  that  **  they 
Were  set  simultaneously  at  low  water,''  the  slope  observations  have  not  been  roduce<i. 

-Accompanying  this  report  is  a  plato  on  which  are  plotted  the  velocities,  areas,  and 
diieliarges  as  abscissas  to  gauge  heights  as  ordinates,  the  scales  being  given  on  the 
ylate.  The  mean  gauge-readiugs  and  the  datum  areas  have  also  been  plotted  in  chro- 
nological onler.  The  section  as  sounded  January  (\  is  shown  on  the  plato,  also  as 
ioanded  January  3.  The  gauge-readings,  areas,  discbargos,  mean  velocities,  and 
datom  areas  have  also  been  plotted  on  another  plato  in  chronological  order  for  pur- 
pows  of  insi»ection  and  study. 

• 

(2)  Observations  an  Old  lUver. 

Ob^Tvations  were  made  upon  a  section  of  about  2,000  feet  below  the  foot  of  Tuni- 
Iwli  iHland.  Assistant  Ritter  stat4*s  that  the  section  is  the  same  as  section  H,  which 
vanKDunded  in  1882  by  Assistant  John  Eweus,  and  in  l>iS^  by  Assistant  Arthur  Owen 
Wilson,    (See  Report  Miss.  River  Com*n  for  1884,  p.  301.) 

O1)  the  west  bank  a  :KI0-foot  base  Wiis  measured  at  right  angles  to  the  section,  and 
iDtilJaiiuary  2,  soundings  were  located  by  transit  angles,  measured  from  the  extreniity 
of  this  bnse.^  On  January  6  a  new  position,  280  feet  from  the  section,  was  taken  for 
tbe  trar.Hit,  which  was  used  until  January  17,  when  a  500- foot  base  was  mciusured, 
abo  on  the  west  bank,  and  soundings  subsequent  to  that  date  located  by  sextant 
•ojcles  raeasurcfl  to  signals  at  the  extremities  of  this  base. 

The  positions  of  velocity  measurements,  after  and  including  January  17,  were  <le- 
lermiiied  by  sextant  angles  measured  to  tlie  500-foot  base.  The  method  of  locating 
tbe  velocity  stations  prior  to  that  date  is  not  stated,  their  distances  from  the  banks  in 
feet  being  given  in  the  notes.  Five  velocity  stations  wore  usually  occupied  for  each 
BeMiirMldischarge. 

The  same  instruments  were  used  on  this  section  as  on  the  Red  River  Landing  sectioo, 
lod  the  same  coefficients  have  been  used,  both  for  reducing  registrations  of  meters  to 
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velocily  in  (uct  per  icciiud,  and  for  reducing  nid-dcptk  udMiliM  to  wi  lialhi  itp 
velocities. 

The  crtMH-sectiona  Lave  all  been  plotted  on  Ibo  boruoBtal  wlii.  1  iad  ^:^  100  faa 
and  vertical  Bcali^,  1  iocU  =  lU  feci.  TTin  iIhiIIm  hitii  thiM  Irniii  ■  alwl  i»f  ■!  ii„iili 
iotjrrvalB  of  lOO  feet,  aod  with  tbeae  scaled  deplba  tbe  brob  hara  bora  oompnted  i 
the  name  maiioer  as  alreail.v  described  for  B«d  Kirtr  Landing.  Tke  nlocitiea  hai 
also  Ix-eu  plotted  OQ  the  c row-sect ioai  witli  tbe  Ttnieal  ■eafa,  1  inch  ^  1  foot  pa 
M^Guod,  and  tUc  trankvene  cun'e  of  vtilocitieadravn-  Tdociliei  were  thru  seated  o 
at  jioitilH  niid-nay  between  the  scaled  depths  wad  moltiplied  intn  tbe  incliided  stM 
for  the  partial  disc harEes.    Tbesomof  tbe  partial  diadtwcMitare  tbe  UMnldischaiji 

TherennJtsof  the  compntation  were  then  copied  into  the  ntbnlMioii  accoropanjin 
thin  report.  The  gange- readings  are  from  aeaapi  al  ibe  aeelkHi  which  vas  rrsdi 
tbe  beginning  and  end  of  an  observation.  The  ganite  waa  eMabliabed  Koveoiberl 
its  zero  being  17.35  feet  above  Cairo  Datnm  Plane.  Beadinga  prior  to  that  date  bsi 
iHten  cuiu]>uted  by  adding  6.15  feet  to  Ibe  readings  of  Ibe  ganj^  in  tbe  main  riTO 
Tbe  ciuaiititf.  6.15  fret,  is  the  mean  difference  bemeen  readings  of  tbe  tvo  gsngc 
from  Kii vain ber  1 1«  December  26,  leaving  ont  tivodayscHi  which  there  waanoeninDl 
Tbe  diflerence  of  nadings  between  those  dates  varied  friNn  6.00  to  6.38  feet,  mi  s 
t  wau  in  the  same  direction  as  daring  October,  it  is  probable  that  the  tx 

, lings  closely  represent  tbe  i  '  -  -■  .     .. 

only  when  obaen'ations  were  made  o 
bo  ({iven. 

Datnni  areas  have  been  computed  in  tbe  following  manner.     Datnm  « 


:r  surface  on  February  3,  ISSb,  when  the  eange  read  4<^.41  and  the  widtl 
waa  »;» ic«t.  All  widths  dawn  to  a  stage  of  44  feet  have  been  taken  as  £&2  laet.  Tb 
mIo|>m  of  iLo  banks  bsve  been  asHatned  uniform  below  in  feet,  between  Iti  awl  1 


feet,  between  28  and  ;)6  feet,  between  36  and  40  feet,  *nd  between  40  and  44  feet    A 


3li  feet  a  large  change  in  width  takes  place  on  acconnt  of  tbe  water  overflowing, 
liur  on  thu'west  bank.     The  width  at  36  feet  for  compnting  steM  alwve  36  feet  hi 
hecD  taken  as  ^J4  tee t,  bnt  fur  compoting  areas  belotr3U  fret  as  CM  teet.    Tbawidll 
at  stagi-H  of  40,  ^,  and  IG  feet  have  been  taken  as  d40,  610,  and  f^  feet  respeclivslf 
Datnm  areas  have  then  been  compntod  by  the  following  foimnhe; 
Uetween  44  and  4c*.41  feet— 

Datnni  area  =  (43.41  ~k)9SS+  water  area. 
Between  40  and  44  feet  - 

Datum  area  =  {48.41  —  44.00)  9r.2  -f  (44  —  4)  ^^^  "  +  water  area. 

=  4,19a  4-  C«— *)  ^'*'"'  +  water  area. 
Between  36  and  40  feet— 

Datum  area  =  4,198  +  (44—40)  ^  +  ^^  +  («  —  1)  ^^+JL  +  water sns 
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were  computed.    Othorwlse  tbuu  tlio  dat4)s  spccifiod  the  datum  areas  show 
Attfc  the  ATOM  were  meaenred  with  all  necessary  accuracy. 

The  remftiniDi^  quantities  in  the  tabalation  have  bcon  obtaiued  in  the  same  manner 
M  similar  qnantitiee  in  the  tabulation  for  Bed  Bivor  land  in  ji;.  As  the  stage  in  Old 
Utct  bejtfe  no  relation  to  the  velocities  and  discliar^es,  they  have  not  been  plotted 
Ib  the  nanal  manner.  A  table  has  been  prepared  which  gives  for  each  day  during  the 
ytriod  of  obaeryations  the  reading  of  the  standard  gauge  at  Bed  Bi  ver  Landiug.  The 
table  also  ^ves  the  measnred  discharges  at  Bed  Biver  Landiug  and  in  Old  River,  and 
broombining  the  two  with  proper  regard  to  sigu,  the  discharge  of  the  Mississippi 
Mire  the  month  of  Old  Biver  is  obtained  for  days  on  which  discharges  were  meas- 
«red  both  at  Bed  Biver  Landing  and  in  Old  Biver. 

(3)  OhsercatioHB  on  the  Atckafalaya  Biver, 

Obiervations  on  the  AtchaCalaya  Bivor  were  made  on  a  section  about  3,000  feet 
'Selow  its  head.  Assistant  Bitter  states  that  it  is  the  same  section  as  was  used  in  1881 
\Sti2,  bat  he  mistook  a  signal  marking  a  caving-stake  as  indicating  the  positiou 
f  the  old  section.  While  the  two  sections  are  near  each  other  they  can  not  be  taken 
I  being  identical.  The  statement  made  in  the  lirst  tables  of  discharge  results  sent 
■ty  that  areas  had  inci;^ased  since  18d2y  was  based  on  the  supposition  that  the  same 
Rtion  had  been  nsed. 

AaHiU-foot  base  at  right  angles  to  the  section  was  measured  on  the  left  bank,  ard 

ladings  were  located  by  means  of  a  trausit  at  the  extremity  of  the  biiHc.    Yo- 

iity  stations  were  located  by  means  of  sextant  angles  to  the  huso.    The  same  instru- 

Its  were  used  at  this  section  as  at  Bed  Biver  Landiug,  and  the  same  coelhci^Miis 

ire  been  used  for  reducing  registrations  to  velocitios  in  feet  per  second.     Velocities 

measnred  at  six-tenth  depth,  the  launch  not  being  anchored. 
The  cross-sections  have  been  plotted  on  a  scale  of  1  inch=100  feet,  and  a  vertical  scale 
^1  inch  =  10  feet.  The  depths  have  then  been  scaled  otf  at  regular  intervals  of  100 
and,  with  these  scaled  depths,  the  areas  have  been  comx>uted  in  the  same  man- 
as  already  described  for  Bed  Biver  Landing. 
The  velocities  have  also  been  plotted  on  the  cross  sect  ions  with  the  vertical  bcale 
«f  1  inch  =  I  foot  per  second,  and  the  transverse  curve  of  velocities  drawn.  Velocities 
Were  then  scaled  off  at  points  midway  between  the  scaled  depths  and  multiplied  into 
thit  included  areas  for  the  partial  discharges,  the  sum  of  which  gave  the  total  dis- 
charge. 

Tbe  results  were  then  copied  into  the  tabulation  accompanying  this  report.     The 

C*"|?s-readings  given  in  the  second  column  were  taken  from  a  gauge  at  the  section 

ciiabliKhed  by  Assistant  Bitter.    The  elevation  of  this  gauge  with  reference  to  a 

lienchuiark  is  given  in  the  notes,  and  this  bt^ncli-mark  has  since  been  connected  with 

slKocb-mark  at  Barbre^s  Landing.    This  connection  mako^i  zero  of  gauge  at  section 

4ii.lM  feet  b«;low  zero  of  Barbro's  Landiug  gauge,  or,  taking  the  elevation  of  the  latter 

.aii:24.17  fret  above  Cairo  Datum,  the  zero  of  the  gauge  at  the  section  would  be  21.93 

Vlow  Cairo  Datum.    The  gauge-readings  in  the  third  column  are  the  readiugn  at 

:  BarUrv'ii  Landing  increased  oy  1.1  feet  to  make  them  correspond  as  nearly  as  ponsible 

i^  with  the  readings  given  in  the  published  results  of  discharge  me:isureuient«  ut  this 

itoiiou  m  18«1  and  ItfS^. 

^  The  water-surf  ace  on  February  3, 1885,  has  been  assumed  as  datum,  the  gauge-read - 
n*i  on  that  day  being  87.11  feet,  and  width  871  feet.  Datum  areas  have  then  been 
coinpated  by  the  following  formula: 

871  4- tc 

Datum  Area  = (87.11  —  h)  -{-  water  area. 

2 

The  remaining  quantities  in  the  table  have  b^n  obtaiued  in  the  usual  manner. 
Very  respectfully,  your  obedient  servant, 

L.  L.  Whkklkr, 
In  charge  Computing  Division, 
Capt.  TuoMAS  Turtle, 

Corpt  of  Engintere,  U,  S,  Army, 

Secretary  MieeieHppi  Biver  Commieaion, 
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Tho  ■oandinrai  haye  been  plotted  on  a  horizontal  scale  of  1  inch  =200  feet,  and  a 
rartical  ecale^H  J  inch  =  20  feet  and  the  croaa-HoctionH  drawn.  DeptliH  were  thon 
Haled  off  at  the  points  of  Yelocity  meaenremontfi  and  at  pointu  midway  between  them. 
Rear  tho  banka  actnal  soundings  were  taken  in  suflicient  number  to  give  tho  end 
■eaa  with  necessary  aeonraoy.  As  by  this  method  of  compiitaiion  the  depths  were 
■bI  at  regalar  intervals  and  the  areas  could  not  be  checked  by  compnting  the  total 
ma  from  the  sum  of  the  soundings,  it  was  decided  to  perform  the  computation  in 
fapUeata.  Tho  computation  of  areas  and  discharges  wen^  made  in  the  usual  manner, 
mm  the  resolts  of  the  two  computations  made  to  agree.  All  differences  wore  exam- 
[■ad  and  errors  corrected.  Many  of  the  differences  came  from  a  different  interpreta- 
Hmi  of  the  notes.  Some  of  these  differences  could  be  settled  by  reference  to  the  ori^i^i- 
faX  DOteSi  bnt  such  as  could  not  were  settled  arbitrarily.  In  some  few  instanceM  tho 
■•tea  have  been  corrected  arbitrarily  where  they  were  evidently  largely  in  error. 

On  a  large  number  of  days  velocities  were  observed  but  no  soundings  wero  taken. 
than  aeems  to  have  been  no  goo<l  reasons  for  this,  as  on  many  days  tTio  notes  show 
ifeiA  the  weather  was  fair  and  suitable  for  work,  while  tlil  velocity  uicaHurcmcutH 
kempied  bnt  one  or  two  hours' lime.  These  observations  wen^  omitted  until  the 
■ttera  had  been  reduced  and  the  datum  areas  computed.  It  w:i8  then  decided  to  in- 
htpohUe  depths  for  those  days  when  soundings  were  not  taken.  Tho  interpolations 
hrn  lieen  made  on  the  supposition  that  tho  change  in  datum  areas,  or  tho  change  in 
fts  bed  of  the  stream,  has  been  proiM)rtioual  to  tho  time.  Allowance  has  also  been 
Bade  for  variations  in  stage. 

Itft  k\  k  and  &"  be  gauge-readings  on  three  dates ; 

je'  and  x"  scaled  depths  at  a  point  on  the  cross-section  on  the  first  and  lust 

dates; 
a  =:  nnmber  of  days  between  first  and  lost  dates ; 
■ad,  m  =  nnmber  of  days  between  tirst  and  second  dates. 

Then  the  required  depth,  2,  at  the  same  point  on  tho  secoud  dato  has  been  obtained 
iij  the  formula, 

X=:x'-\-h  —  h'-\-^{x"-^X')+^.{h'-  h") 

%  a 

In  this  manner  depths  have  been  interpolated  for  39  dates,  tho  labor  of  making  tho 
inteipolations  probably  exceeding  what  would  have  been  neecRsary  to  have  observed 
ttaaepths  originally  in  tbo  field.  Tho  time  occupied  in  sounding  the  section  varie<l 
Bon  forty  minntes  to  two  hours.  The  discharges  for  tht\so  datvs  have  then  been  coin- 
■■tod  in  the  usual  manner. 

The  results  of  the  computation  are  given  in  tho  tabulation  accompanying  this  nv 
"^  The  gauge-readings  for  days  on  which  areas  were  UKiiiHurod  or  interpolated 
taken  directly  from  tho  observer's  notes  and  correspond  to  the  mean  time  of  oh- 
ktions.  The  reading  for  other  days  have  been  taken  from  the  regular  gauge. 
Iniord  at  Carrollton,  which  is  taken  at  8  a.  m.  There  arei  houio  diseiepaneies  between 
jtte  gauge-readings  at  this  station  as  taken  by  tho  regular  observer  and  as  taken  by 
!lhe  discharge  party,  although  it  is  supposed  that  l)oth  read  the  standard  gauge.  The 
Dge  in  twenty-four  hours  has  been  taken  from  tho  regular  record,  as  tho  iliscliariro 
ty  did  not  read  the  gauge  at  regular  hours  and  sometimes  omitted  reading  it  al- 
tber. 

I nm  areas  have  been  computed  in  tho  following  manner:  Datum  was  assumed 

[Conespond  to  the  gauge-reading.  IS.M  feet,  observed  January  :U,  1885,  and  datum 

'1th  was  taken  as  2,5<52  feet.    The  banks  wero  supposed  to  have  uniform  slopes  bo- 

■  the  gauge-reading  8  feet,  between  8  and  12  feet,  and  between  12  and  13..''>4  feet. 

1th  at  a  stage  of  12  foot  was  taken  as  2,375  feet,  and  at  8  feet  as  2,250  feet. 

Between  12  and  13.54  feet  on  the  gaugo — 

Datum  area  =  (13.54-*)  ^rjt!^  -f  ^Yater  area. 

Between  8  and  12  feet  on  the  gaugo — 

Datum  area  =  (13.54  - 12)  ^^'^-t^ii*  +  (12  -  ^)  ^r^l;*  +_»''>  +  water  area. 

=:J801  +  (12  -  /i)  ??75t'i:  +  water  area. 

2 

Bolow  H  feet  on  tho  gauge — 

Datum  area  =  3801  -f.  (12  -  4)  '^T^l'^-^^  +  (8-/.)  ^-^-^^  +  water  area. 

*»  2 

=  13051  -f-  (8  -  fc)  ^'^  + '?  +  water  area. 
hi  tho  above  formnhe  h  represents  gauge-reading  and  \o  observed  width. 
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JlS. 
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BitkfHttv  Mortt  itf  1886  and  1887— Coatiaaed. 


Oitl  or  hlEb- water  mi 
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2864    ttxrowT  or  turn  cmr  or 


T  or  UKCTEXAXI . 


Ta<lB.C«t»  «f  B 


rriM  fleet  «m  laiA  mp  at  Cheater,  whan  •  Ihx«  pirti»  af  ia  hv  i  flail  •5 
«reu.  (11  111  I  111  I  iliiii  iif  lliii  riMMiwlM  wriiliMtuhillhi  HI  f'l  "TV 
««  >M  truirfcned  U  Um  oAoB.    Ttat  flnt  hw  ttte  i^wnd  at  ChMkn  d«4 


thoroa^lj  t\ 


'  te  after  tlie  pMBwoT  tlH  Ml af  A^^i  3^  laat,  the 

ipwdenodltia*.    Thirty-^» rf  th»  Imr  i  — wd** 

ifaa^ J  niMiied.    The  rwiiahtg  ■!»»»■  woe  iniinl  ■■&«••  ibeir  cm 

«  dMMUtiUd  at  tba  titM.    Put  oc  tU*  wvA  wm  kM)r  4>ve  V  Captain  LimI 

wtlh  tba  fine*  emnLoTed  I17  kta  at  FtoB  Poiat,  ^i4a^  iiH  lily  nveiTcd  ' 

pnaideat  of  tlie  Cmnmuaiaa.  ^ 

On  B«pl«mber  27,  IHSK,  leqaiotiDB  waa  iwaeiyeJ  fraa  &f»aia  Lr:»eh  tat  3JK 

cnbitt  jrarda  »r  aUmo  for  nae  in  Heaiph)*  Hsihac.    Al  tlwl  tiae  anr  of  the  suaaal 

«r  bMxM  were  fit  for  work  and  t^at*la«fBarigaCiaB«raaktid.thaOhiaBiT«ll 


iw  >■  to  BhDt  off  any  mamlj  Ot  atone 
alM,  waa  badl  j  diao^aaued.    Tho  p 


Tho  iwiiilMiliiij  at  Cbeatar,  fwcvioady  |i 
legolar'aiid  Mmvsiueiit  aonreeof  aaWflj,  JacBaed  tolaiWMii  a»y  t<»ae,wM 
*~ —  betweau  Saint  Iioaia  and  Caiio  thm  waa  no  afc^wate  aaastitj  nalj  t 
Aa  a  reanlt,  the  abxie  had  to  be  obtained  bmm  Gnfton.  11L ,  whse  il  n 
bed  br  Mr.  Oeorg«  Blackman,  ondB-  ialbiBal  nntract,  u  afi  eaoto  pes  eaM 
loaded  aiMm  the  Mrgea.  The  extreme  low  water  nndend  it  bapaanble  Ibrtl 
Jliaajtaaha  to  ttmndle  more  than  aeren  barKcsiaato«,aD>l  even  the*  maehaminla 
«f  cnNrina  waa  necewar}',  and  some  duable-tiippias.  The  lows  were  aUo  wawwl 
iBipeded  or  high  wIikU  and  (ogn,  aud  tbe  cost  of  deliteting  Uieeu  brooghl  the  tot 
pifeeaf  the  atone  to  almnl$l.70  pec  cubic  jard.  The  whole  quaotiiT  — • '~  "— ^ 
pbia  waa 3,(99 cubic  yanls,  delivi-rul  iu  two  Iowa. 

la  briDgiDK  back  «aiptf  Itargca  from  Plum  Point,  No.  193  waa  haillT  surged  ■ 
klaod  40,  bat  was  eaTed  and  repajri>d. 

Ailer  coropletiDK  ber  work  of  t«niDg  stone  tho  Jfnicfoaite.  while  eofc^nl 
ioglhe  iliminippi  aniX  the  lost  of  tbo  rppoitcd  barges  to  winter  qnarteni  it  C 
1.  — ribe  head  of  Arseoal  lalaod.  on  December"   —  ' 
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any  payments  made,  waa  forwarded  for  decisiou  about  the  end  of  the  fiscal  year.    At 
that  time  five  of  the  barges  had  been  nearly  couiplete<l. 

The  meebanioij  draughtsman  was  employed  iu  ninkin^  a  survey  of  the  tow-boat 
JfMat^^,  and  in  nearly  oompleting  workiug  dvawiags  of  that  vessel  and  her  ma- 
ehinerv;  in  making  drawings  of  the  machiucry  of  the  Minnttonka;  in  completing  the 
Bain  drawings  of  tne  Emma  Eiheridge;  iu  preparing  drawings  and  specifications  for 
coal  barffes  for  the  general  seivice,  and  lor  a  steam-launch  for  the  first  district,  to 
mlaoe  tne  H,  L,  AbSot;  and  in  drawing  up  specificatious  for  repairs  to  machinery 
of  Uie  tow-boats. 

The  amount  available  on  Jnly  1,  1886,  was  |20,816.89,  aud  an  allotment  of  $214,000 
VH  made  by  the  Commission  at  its  meeting  in  Septeml)er,  1886.    There  was  expended 
'  iiriog  the  year,  163,549.02;  transferred  to  mouth  of  Red  Rivor,  $15,000,  and  to  Mem- 
■  yhis  Uarbory  $500,  leaving  as  an  available  balance  on  June  30,  1^,  $155,767.87. 
The  expenditures  for  the  general  service,  incident  to  moving  stone,  are  apportioned 
the  districts  according  to  the  work  done  for  each ;  the  general  expenses  of  the 
i,  and  those  for  repairs  to  and  care  of  plant,  are  divided  equally  among  the  first, 
id,  and  third  districts. 
I  present  herewith  a  directory  of  the  Commission,  with  its  officers,  and  districts 
^uder  improvement,  statement  of  value  of  plant  Jnne  80,  1887.  detailed  statement  of 
litures  by  the  general  service,  detailed  financial  statement  of   all  expend- 
«r  from  Jnly  1,  1886,  to  June  30,  1887,  and  a  general  statement  of  appropriations 
expenditures  from  March  3,  1881,  to  June  30,  1887. 


TIIC  MISSISSIPPI  RIVER  COMMISSION. 

Col.  and  Bvt.  M%j.  Gen.  Quincy  A.  Gillmoro,  Corps  of  Engineers,  president,  33  West 

ton  street,  New  York. 
Lieut.  Col.  and  Bvt.  Brig.  Gen.  Cyrus  B.  Comstock,  Corps  of  Engineers,  33  West 

m  street,  New  York. 
Uent.  Col.  Charles  R.  Suter,  Corps  of  Engineers,  1415  Washington  avenue,  Saint 

lis. 

Henry  Mitchell,  civil  engineer.  Office  United  States  Coast  and  Geodetic  Survey, 
fsshingtcn,  D.  C. 

B.  M.  Harrod,  civil  engmeer.  Cotton  Exchange  Building,  New  Orleans. 
Hon.  Hubert  S.  Taylor,  post-office  box  1648,  Fort  Wayne,  Ind. 
A  W.  Ferguson,  civil  engineer,  Greenville,  Miss. 
Capt.  Smith  S.  Leach,  Corps  of  Engineers,  secretary,  2828  Washington  aveuue, 

'  It  Loui8. 

THE  COMMITTEE  ON  CONSTRUCTION. 

Menrs.  Gillmore,  Comstock,  Suter,  and  Harrod. 

Fftst  Lient.  James  L.  Lnsk,  Corps  of  Engineers,  secretary  and  assistant,  2653  Olive 
Saint  Louis. 

Officers  of  Corps  of  Engineers  in  charge  of  districts. 


District«. 


Name  and  address  of  officer  in  charge. 


I. 


Rhrw  to  Ohio  Kiver 

iistitet— Ohio  Rirer  to  foot  of  Isl* 
VobM  <Plnin  Poiot  Reach). 

Jdtetrict— Foot  of  Island  No.  40  to 

JMoKiTcr  (Mfrmphis  Reach). 

dittriet— White  Kiver  to  Warren- 
Mliia.<lAko  Providence  Reach). 
diatnct— Warrenton  to  Head  of 


Extent  of 
district-. 


Miles. 


H%{.  A.  M.  Miller,  custom-houso,  Saint  Louis. . .  245 

Capt  Smith  8.  Leach,  cnstooihonso,  Cairo,  111.,  '  220 

and  Elraot,  Ark.  I 

Capt.  Smith  S.  Leach.  280  Front  street,  Memphis, .  180 

Tenn. 
Capt.  William  T.  Rossell,  Memphis,  Tenn.,  and  :  220 

Wilson's  Point.  La.  i 

Cant.  Dan  C.  Kingman,  3  Sonth  Rampart  street,  !  484 

Iiew  Orleans.  i 
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» 

T  Ul 

L_ 

£xpmdUtirn  on  a«»«iil  of  appropriation  for  impraeiag  Mittuaippi  Sirer  {mo  limil), 
allotment  f->r  general  Merriei,  from  Jnlg  1,  tSd6,  to  Jitrnt  'JO,  1887. 

Bepk^ra  togeaeral  serrico  plant 131,34 

Bepaira  to  CoDiiniBsioD  aurvcj  plant . S! 

Special  repaint  to  aleamer  Minneiouta .. 3,47 

KnDDing  I'spenwa,  steamer  Mi»r\»»ippi .- 1,3( 

Ruuning  expensoB,  a  earner  if tH«(oiiJla  and  ElherMgt 3,77 

Fiml  Ibr  Htedmera  and  pamp-lioat 3,M 

Office  rent,  aalarie  ,  and  conlingeDcies e,S 

Admin istratron  and  inHpeclion 1,11 

Care  i>f  geuetal  service  plant 11,  If 

Careol  Com m laaion  aurrey  plant 1,01 

Total 63.^ 

The  above  expenditorea  were  appoTtioned  as  follow*: 

To  firat  district tSO,^ 

To  second  district *!,# 

To  third  distnct 20,& 

Financial  itatemmi,  Jnlg  1,  1886,  to  June  30,  IBST. 
Geoeral  service  : 

AvaiUble  July  1,  1886 $20,816.89 

Allotment,  act  Aiicust  5. 1886 SM.OOO.OO 


.-*■...■   —  ■«»-■.  ■  V 
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Madrid  RcMh: 

(Allotment  azpeadad  iNifore  Jnly  1, 1886.) 
flnrnFolntEmehi 

ATAiUble  Jal¥  1, 1886 $1,527.02 

^     BniwnfroaifieMory  for  genenU  service 20,542.65 

AUoCOMD^MtAQgiiel  6^11)86..^ 377,250.00 

Deposit  for  orerpAymeiit 6.00 

$399,325.67 

[^      Expended - 73,01^42 

[     Balanoe  inTreaeory 317,256.00 

I     Bahmee  in  hand 9,051.25 

iunt  Franois  Front  (first  distriet) : 

F     (AUotment  expended  before  Joly  1, 1886.) 

pjpaman,  Kj. : 

AUotment,  aot  Augost  5, 1866  (none  of  which  has  been  expended ) . .  18, 750. 00 

CBlamboe,  Ky. : 
^      Allotment,  aet  Angnst  5, 1886  (none  of  which  has  been  expended) . .  18, 750.. 00 


326,307.25 


MHiphia  Harbor  and  Reach : 

1      Ayailable  Jnly  1,  1886 $5,802.11 

I      Allotment, aot  Angnst  5,  1886 , 60,000.00 

Drawn  from  Treasury  for  general  service 22, 463. 72 


88,265.83 


Expended * 27,401.27 


Balance  in Treasnry 60,000.00 

Kalance  in  hand 8G4.56 


r  5 

ptampbia  Harbor : 

Available  Jnly],  1886 1,231.53 

Allotment,  aet  Angnst  5, 1886 56,250.00 

Transferred  from  general  service 500.00 

Deposit  for  overpayment .30 


60,864.56 


57,981.83 


Exj^nded 26,969.42 


Balance  in  Treasnry w 21,250.00 

Balance  in  hand 9,762.41 


31,012.41 


■int  Francis  Front  (second  district) : 

(Allotment  expended  before  July  1, 1886.) 

orvey  of  Helena  Reach : 

(Allotment  expended  before  July  1,  1886.) 

ake  Providence  Reach : 

Available  July  1,  1886 5,996.85 

Transferred  from  levees,  Tenaas  Front 1, 500. 00 

Transferred  from  Delta  Point 1,000.00 

Drawn  from  Treasnry  for  f^eoeral  service 20, 54'i.  65 

Allotment,  aet  Angnst  5,  1886 ^ 270,000.00 

Deposit  for  overpayment .20 


299, 039. 70 


Expended 68,344.31 


Balance  in  Treasury 226,500.00 

Balanee  in  hand 4,195.39 


230.695.39 


iekabarg  Harbor  (survey) : 

Allotment,  actAngu8t5,  1886 2,500  00 

Expended 2,500.00 


ishsborg  Bwbor  (dredging) : 

(Allotment  expended  before  July  1, 1886.) 
libtbanK  Harbor  (Delta  Point) : 

Araifiblo  Jnly  1, 1886 60.59 

60.59 
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DclUPolDt: 

AUotineDt,  101  Atignat  5, 148S fB,(m8S 

Truiaferrcd  to  Lmls  Providence  B«M>h 1,000.(0 


tt,0 
Expended 3,9 

BklBAceiu  haod 

Survey  of  noleveed  fronta  (third  diatriot) : 

(AllotDieDt  expended  before  Jnly  I,  1686.) 
Cfaootait  Beod  anrve; : 

(Allotuieat  eipeudc<l  before  Jnlf  I,  1888.) 
Rrpair  of  floatioK  plant  (third  diatriot) : 

AIIotmeDt.  act  Augtiat  5,  1836 30,0 

Kipcndrd 30,0 

UTveiivitlr,  Uiaa.: 

AllotnieDt,  act  Aaguat  5, 1886  (oone  of  which  haa  been  di*wn  or 

expended) 37,S 

N>iT  Orleana  Harbor: 

Available  July  1, 1886 $2,007.6.1 

Alk«w*nl.  acl  Aojnat  5,  1886 75,000.00 

Kxi«>nilMl  , mIs 

ttalaw**  In  TiTMnty 32,500.00 

)Ul*u<«Johu>d 4.972.40 


M«>mtitilKeaHiver: 

Av»tlableJnly  1,1896 4,3M.4:1 

t'TwnafiwTed  from  general  aerrioe 15,000.  UO 

IS.  3 

IUi>end«d 19,0 

HsIaDcein  hand..^ ! 


K»U  and  Atchafaiaya  Bivera : 

Alhitweot,  act  Angost  5, 1886  . . 
Expended 
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P068  (aaocmd  dittriet) : 

(rcfoo  .RnMl.— Allotment  expended  before  Jaly  1, 188G.) 
(XMf  lMk9, — ^Allotment  expended  before  July  1, 1886.) 

rMDo-ifisB-r  ~ 


-Delta: 

Allotment,  aot  Aagn8t5, 1886 $100,000.00 

Expended 1)9,918.00 

Balance  in  band 88.00 


(third  district) : 
hasM  Front : 

Available  Jaly  1,  1886 2,000.00 

Ihineferred  to  Lake  ProTidence  Beach $1,500.00 

Expended 456.12 

1,956.12 


Balance  In  band 43.88 


PeosM  Front  (Ark.): 

Allotment,  act  Angnst  5, 1886 94,020.86 

Expended 30,657.67 


Balance  in  Treaanry $43,920.86 

Balance  in  hand 20,342.33 


I 


Btlance  in  Treasury $4,000.00 

Bslsnoein  band 922.98 


(fonrtb  district): 
AtelialaUiya  Front: 

ATtilmble  July  1, 1886 511.35 

Allotment,  act  August  5,  1886 40,000.00 


64,263.19 

1        BJ-M 


Taioo  Front : 
(Allotment  expended  beforo  July  1, 1886.) 

Taioo  Fronts-Ben  Lomond  Loop : 

Allotment,  act  August  5, 1886 12,0C0.00 

Expended 10,783.23 

Balance  in  band 1,216.77 

Taioo  Front — Hughes  Break : 
hud  by  Treasury  draft 6,849.69 

Opossum  Fork : 

Allotment,  act  August  5,  1886 38,500.00 

Expended 28,109.99 

Balance  in  hand 10.390.01 


Pioteetion  of  leveos : 

^lotment,  act  Augusts,  1886 18,000.00 

Expended ! 13,077,02 


4,922.98 


40, 511. 35 


^^^P«»^«^ 40|51l!35 


Front: 

Aj;aiLible  July  1, 1886 $1,413.72 

Allotment,  act  August  5,  1886 11,100.00 

«         .^  12,513.72 

Mxp^oa^ 10.613.66 

Balanea  in  hand 1,900. 06 


« 
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PlMcctiM  ^  krce*: 

AlMMnt.  act  Abcvm  3,  US _ tT.O 

ExpeodHl 

BaUdcv  is  kMd _ 6.1 

To««l  »Taital.:e  JbIt  L  trl56vlm>a} C19S.or 

AllMoninft.  aec  AafwM  5u  l^eS «tl.SA.« 

HogbcaBmt «,^«t.<B 

Tnn^emd  to  Laic  Ptondesec  ScMk I.SMlOO 

EipeodMl 3^,3X4.21 

BitlanM  iaTn*«Br; 47,930.^6 

B&hiMeiD  band »l.:W.a:> 

Ifrit 

SUUmtMl  •ff*mi»  «ratr«Kr/«r  uumiaf  JfiniHuwt  Bttr.&mm  Mmr^  3. 1^1.  M 
30,  l^e. 

Actof3hreh:l,ia81 $I.OPP,( 

Act  of  Aii);nH  :t.  1#S -I,  lil.i 

Act  of  JinnaiT  19. 1*4 l.WJ.Il 

Act  of  JdIj- 5,  laM,  less  (5^000  traiMfared  lo  oug'bosl  KTTiM 2.('a,i 

Act  of  Angiwt  5,  leee.  Ices  ^HJ.60  for  expeoaca  Office  Cbicf  uf  En- 
^Dccra 1,391,1 

Total  iperific  approprialiooa 10,  HJ,! 

Balancca  fnai  former  appropristiooa  applied  to  irorfca 
below  Cairo  under  act  of  Aogiut  %  I^  Icm  9l.i3.-ti, 
reverted  to  TtcasDiy !...     $K3,  ;-4>4. 90 

8«lDe,  for  works  aboTeCaironitder  act  of  Jnly  5,  I8S1 32,63J.:>J 

Total  baUncca 26.1 

BeceiTcd  bmnnleiaDd  loaiof  propertj < 

Total  aTaiUbk lLi,477.f 

Eiprtided  to  Jatte  30,  I8ST a.Ori.! 

A-Jilj'ic  Jaly  I.  1*7 »1.1®.749.W 


4 
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APPSITDIX  0. 

3»  captain  bboth  8.  lbach,  cobp8  of  £nqine£fi8,  upon  0pebat10n8  in 

thx  fib8t  district. 

United  States  Engineer  Office, 

MemphUy  Tenn.,  July  25,  1887. 

have  the  honor  to  sabmit  the  following  report  upon  the  work  of  impioving 

Ei  River,  first  district,  for  the  fiscal  vear  ending  June  30,  1887. 
e  beginning  of  the  year  until  October  nothing  was  done  except  the  care  of 
ng  and  other  property. 

n  August  the  passage  of  a  river  and  harbor  bill  gave  hope  of  a  resumption 
ions,  and  to  provide  for  this,  as  well  as  to  restore  the  plant  to  a  proper  con- 
)m  which  Mortage  of  funds  for  two  years  had  caused  it  to  greatly  aeteriorate, 
;h  repairing  was  undertaken. 

0  the  seneral  allotment  of  the  appropriation  by  the  Commiasion  preliminary 
i  for  this  purpose  were  sent  in  and  were  approved  by  the  Secretary  of  War. 
mt  allotted  to  the  first  and  second  districts  was  (20,000.  This  snm  was  ex- 
Imoet  entirely  in  making  the  floating  property  sea-worthy  and  weather-proof, 
ence  having  shown  that,  in  view  ot  the  first  cost,  cost  and  frequency  of 
md  danger  from  fire  and  nnexpected  leaks,  the  canvas  roofs  heretofore  used 
ai table  for  the  purpose,  a  change  to  tin  was  made  for  all  roofs  except  those 
-boats  and  two  shingle-roofed  qnarter-boats.    The  work  amounted  to  899 

It  was  done  by  contract,  at  17.60  per  sqnare.  Some  deauctions  for  assist- 
lored  and  board  of  mechanics  reduced  tbo  actual  cash  payment  to  the  oon- 
>  16,619.40  The  new  roofs  have  given  entire  satisfaction.  Aflide  from  this, 
nditures  were  principally  for  labor  of  colkerb  and  carpenters,  and  for  lum- 
oakum  devoted  to  calking  and  repairing  of  |^n wales,  rakes,  and  decks.  A 
ce  of  mechanics  was  employed  in  overhauling  machinery  and  other  work 
ory  to  putting  pile-drivers  in  commission. 

eetiug  of  the  Commission  in  September  an  allotment  of  $377,250  was  made 
Quing  the  work  on  Plum  Point  Beach.  Notification  of  the  approval  of  this 
t  was  received  on  the  22d  of  November,  and  a  project  for  its  expenditure  was 
abmitted. 

lew  proiects  in  greater  detail  were  called  for,  and  as  much  time  had  already 
t,  and  the  working  season  was  nearing  its  close,  a  partial  project  covering 
Host  urgency  was  hastily  prepared  and  returned  at  once  (December  8).  This 
ontemplated  repairs  to  the  Plum  Point  system  of  dikes  by  closing  breaks,  and 
illerton  No.  2  dike  by  a  re-enforcement  throughoat  its  length.  The  estimate 
XK). 

ation  of  the  approval  of  this  project  and  estimate  and  authority  to  begin 
re  received  January  11,  and  the  necessary  preparations  were  at  once  begun, 
laterials  could  be  collected  the  spring  rise  set  in,  and  nothing  further  could 
ontil  April,  when  work  on  the  Pluin  Point  system  was  began  with  a  small 
i  prosecuted,  with  interraptions  from  high  and  low  water,  until  completed. 
To.  5  had  two  breaks,  with  the  intervening  portion  mnch  damaged,  and  was 
rom  the  inner  side  of  the  inner  gap  to  the  outer  en  1  of  the  dike,  a  total  length 
et. 

(o.  6  had  also  two  breaks,  but  farther  apart.  The  ends  adjoining  were  good 
breaks  were  closed  at  small  cost.  All  the  work  was  of  the  standard  three- 
».  No  tipped  or  foot  mats  were  used.  The  tipped  mats  of  the  original  dike 
:en  down  and  disappeared,  and  it  was  not  thonght  advisable  to  make  the  new 
IS  permeable  than  the  old.  In  all  coses  the  old  foot-mats  were  found  in 
d  sufficient  penetrations  through  them  were  procured,  thus  securing  the  new 
ainst  undermining  without  the  cost  of  now  foot-mats.    The  outer  end  of  each 

1  strengthened  by  throe  clumps  of  three  large  cypress  piles  each,  driven  as 
MMsible,  and  strongly  fastened  to  each  other  and  to  the  dike.  In  the  immedi- 
iity^  of  the  new  work  its  favorable  results  are  already  apparent.  A  longer  in- 
f  time  and  higher  prevailing  stages  of  water  will  be  requisite  to  develop  the 
these  repairs  in  increasing  the  efficiency  of  the  Plum  Point  system. 

lost  the  veiy  hour  that  the  first  tow  of  cypress  piles  designed  for  the  re- 
lent of  Bullerton  No.  2  dike,  under  this  same  project  and  estimate,  arrived 
Bad  of  the^work,  that  dike  broke,  and  its  repair  became  an  entirely  new  qnes- 
fter  the  decline  of  the  flood  the  dike  was  found  in  such  condition  as  to  nuAe 
of  repairing  it  far  greater  than  its  value  when  done.  Since  the  close  of  the 
0W  dike,  below  the  old  one,  has  been  proposed  and  approved.  It  is  hoped  to 
s  it  without  exceeding  the  original  allotment. 

rtal  expenditures  from  this  allotment  have  been  $9,722.60.  of  which  17)460.77 
»lied  to  the  Plum  Point  repairs.    The  difierence,  92,261.83,  t«pt«Mii\A  ^<^ 
*  siftterialB  and  suppIieisoQ  band  araiiable  for  the  new  dikeptoi^OttbOi. 
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Ou  December  30,  IS8fi,  a  itroject  for  the  expenditure  of  Itao  ramaiDder  of  the  Flua 
Point  ulloimonl  waa  romardi^d  to  the  preaident  of  the  Comniii-sion.  Thin  prajeot 
provided  for  llie  oxteiiBLon  of  tKe  Flrtcber  revetment,  to  cost  tlUO.UOU,  anil  the  can- 
plelioii  of  tliu  closure  of  Elmot  and  Inland  SO  cliutea  bj  dikea  neai  (beir  lower 
ends,  th<^  two  rstinjatcil  tu  ooal  91^0,000.  Tbis  nrojcot  was  approved  b;  the Commii- 
fiioa  und  fnrwutilcd  to  tbe  Secretary  of  War.  It  was  referred  by  the  Secretary  ID 
Congroi<«,  ruisinK  llie  qnraltoD  as  to  nbelbcr  the  proposed  revetmenr  travenedtha 
limitation  placed  by  CongreHB  upon  that  class  of  work.  The  project  and  all  ihe  coc- 
r«spoDiteni'«  are  pnhlisbcd  in  Ex.  Doc.  No.  88,  Senate,  Forty-ninth  Congress,  aeond 
session,  No  further  action  hud  hci-n  taken  up  lo  Ihc  close  of  Ihe  flscsl  yesr,  btt 
since  that  time  tbe  anmiinls  named  buvo  been  witbdrann  and  rcallotted  to  IcTces. 

Tbe  nllotuient  of  tlOO.OOO  f'lr  levi'cs  on  tho  PInm  Point  Beach  was  approved  by  iha 
Secretary  of  War,  and  notification  of  ibal  fact  readied  me""  "'-'*'>' Vn>-omh«-  Th. 
iTork  na's  at  once  advertioed,  and  the  bids  were  opened  oi 

The  following  bids  vere  received: 


No. 

HsiDuofblddur*. 

work.  ' 

i 

MrtTS.  McTlghs,  MoK»«  i  niirTe.T 

ThomM  F.  DnfflB  snd  Henry  Dii«n 

(Soeitoail  tn'T 

^■'HUoDtaial'i. 

SI 

n  for'doubl  of  their  determinalion  lo  fully  unii  (.baerfnlii 
meet  every  obi ieal ion,  expressed  or  iinpiied.  irhich  their  contract  Lniposed  upon  Ibm 
Previous  experience  led  mc  to  oipect  rnterrnption  of  snch  n'ork  by  bigb  irater  ibool 
February  15,  and  that  dale  was  lixed  in  the  contract  for  llie  itnuipletion  of  the  Totk 
Tbe  work  wus  seriously  interfered  witli  on  I  be  Itiib,  and  on  the  '^IM  was  bronKbtti 
a  step.  Hy  this  time  the  work  was  practically  rompleted,  so  far  as  Ihe  rvsIticioD  o 
(iverfluw  was  concerned.  But  for  two  weeks  of  freezing  weather  in  JannuTT.  dnlin 
which  time  frost  itenelrated  the  ground  to  a  depth  of  9  inches — a  very  ii 
for  this  latitude — the  work  would  have  been  completed  wil bin  the  eonli 
cept  Iho  sodding,  which  I  bad  postponed,  in  tbe  interest  of  Ihn  United  States,  tai 
more  favorable  season.  Observations  during  the  overflow  convinced  me  of  llie  dt 
Birnbilily  of  extending  the  woik  al  the  npiier  i-ud  n  short  dist  mice  beyond  the  trnuitin 
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,je  toUl  eh&Dael  area  in  tb«(tcatBhcif  rlTor  4rbore  aoDMutntiou  hat  been  effectcil 
weouulivKlilf  mcro-asod  Ifj  Um  Id  waring  of  B  to  10  foetor  the  creata  of  three  middle 
,   TbiB  eMUupU  U  aa  &*«  from  oxtraneoDs  complicatioDS  aa  can  reasonably  be 

-*  ' *  '*  —  Mttre^  be  doubled  that  the  prevention  of  ovorflov  by  thie 

_  nw"t  of  funnel  in  the  vieinit;,  immediately  following,  stand 

fcotlMr  in  tba  tebttion  of  eaaae  and  effect. 


uli»Li|  mlliiiii  indlMrt*  a  greater  fall  of  water-surface  during  the  flood  o( 
Utmv  tlian  dorlng  that  of  l<jd6  not  so  restrained.  In  other 
of  oUDDel  eansed b;  the  levee  wan  accompanied  by  a  lower 


il,w  would  uittirklly  be  expMted.  A  balance  off  1^,146.34  remains  for  this 
BwUehtlwrlgbtofway  isyet  to  be  paid.  It  will  be  used  in  mowing  weeds 
1 1 jj  If  ^  surplus  remains  it  will  tie  applied  to 


npftinn 
« the  line 


Hofebanoel  workBdaring  the  flacol  year  has  been  comparatively  email,  and 

Ciimw  wbioh  can  be  avoided  in  future  work.    Two  crou-dikes  have  been 

lytbenresBore  of  drift,  the  break  In  each  ease  having  been  made  possible  by 

ng  of  tae  piles.    BullMton  No.  it  was  broken  by  the  preaanre  of  drift  above  It 

h  of  EMiniMy,  the  gange  rnding  ^  feet,  while  the  same  dike  had  withstood 

befim  the  prraanrn  fif  ttifi  same  moHi  of  drift  at  astapeS  feet  higher,  and  had 

m  boen  ml^aetml  to  the  Impaot  of  a  large  field  of  drift  which  came  down 

'ran  dike  above.    Tbe  impairment  of  strength  l>y  another  year's  decay  waa 

uoof  Ha  tireaklDtf.    The  cnrrsnt  through  tbe  chute  increawd  about  &0  per 

dlately  after  thebreak,,bot  did  not  reach  a  point  where  any  ecoor  could 

B  bottom  In  tbp  neighborhood  of  the  dike  is  full  of  logs  imbedded  in  the 

dnoloNofdcposihi  previously  secured  has  taken  place  or  inaj  be  expected. 
*    trrsUons  mnde  Bflaen  days  after  the  break  showed  the  discharge  through 

•bat6.7percmit.of  the  total  volume  of  tbe  river. 

m  No.  1  waa  a  compualivelf  amall  dike  and  one  of  the  oldest.    It  broke  on 
A  9  bj  tbe  drift  moviog  over  It,  thu  livei  beiiig  at  nearly  its  bicbest  stage.    In 
—  "w  in  the  other,  none  of  the  deposits  already  secured  have  been  or  will  be 
-Bmalii  to  attest  ibe  paal  osenilnessof  tbe  lost  works.    These  two  dikes 
H  XJWO  feet  In  length,  and  an  estimated  to  have  cost  $8:1,500. 
_  JlyioM  of  revetment  naa  been  at  ihA  middle  section  in  Flotcher'a  Bend.    Bat 
eaving  baa  taken  place  between  these  sections  during  the  year,  tbe  unprotected 
■Vt  of  Uie  bank  baving  receded  nntil  they  were  shielded  by  the  projecting  re- 
its.    Tbe  raiire  dcstmotlre  effort  of  the  river  has  for  the  past  year  been 
<1  against  the  raidillti  aection  of  this  revetment.    The  bottom   has  scoured 
s great  depth  in  front  of  it,  thus  throwing  a  violent  current  close  to  tbe  bank,  and 
I  tHitt  ubove  and  bi'low  hfivo  attacked  it  In  the  rear.    The  rebult  has  been  that  at  the 
I  MM  of  a  short  Irngtb  nl'  riivetment  about  3  miles  of  bank  have  been  held  on  a 
rautl*  stable  line,  and  this  stability  of  bank  has  played  an  important  part  in  the 
llbility  of  cbaiinel  below,  which  is  at  once  the  cause  aod  the  proof  of  improved 
■ifauloo.    The  lossdnring  the  year  has  been  about  500  feet,  estimated  to  have  cost 
t^EBO,  and  this  anm  represontB  toe  total  loos  of  this  class  of  work  on  this  reach  dnr- 
igtbsyear. 

uidB  from  tbe  cutting  down  of  the  middle  bars  above  noted  as  a  probable  effect  of 
ba  iBvee,  there  have  been  no  noteworthy  changes  in  the  depths  or  directions  of  the 
baanels.  On  the  Plnm  Point  orosaing,  which  la  the  only  ono  under  thorough  con- 
I  kul  of  the  works.  Do  dcptha  less  than  10  feet  have  at  any  time  been  found.  This 
'nth  was  only  met  with  on  two  or  three  occasions,  and  for  a  d.iy  or  two  at  a  time, 
Mwas  the  reauk  of  temporary  obatmctiona,  which  tho  current  soon  removed.  The 
mT^iine  depths  at  eitretiie  low  water  have  boon  12  nnd  13  fei't,  and  at  average  low 
—  a-  iSTecI.  The  other  shoal  on  the  reach,  known  ns  tho  Ifllanil  30  crossing,  carried 
I  one  to  three  feet  leas  i.han  the  onejusi  described,  reaching  iniuimaof  8.5  and  9 
Ab  before  noted,  however,  as  aoon  aa  Ibe  cflect  of  Ihe  luvue  waa  felt  this  chan- 
I  MlaooiiredODt  and  hns  aince  been  practically  equal  in  doptli  ivith  Ihe  PInin  Point 

Tbe  bland  30  crossing  depends  for  ita  permanence  of  locatimi  atiil  adei|uate  depth 
llniost  wholly  upon  the  maiateDOnce  of  n  fixed  bank  line  in  t'letchcr's  Bend,  iinme- 
L  IWely  above.  If  another  jn^i  neglect  of  the  Fletcher's  rcveimcnt  allowa  thiit 
f  kad  to  reanme  its  caving,  obatruoted  navigation  may  bo  expected  at  Island  30. 
I  There  are  anbmiltcd  herewith  financial  statements  aVd  gcuonti  balance  abcet  for 
L^Bnallota>enta  in  the  Krst  distriot,  a  list  of  civilian  engineers,  and  a  table  uf  Ihe 
Mne  of  plant. 

Taij  fe^oottnlly,  yonr  obedient  sprvant, 


MTdO.  A. 

PrmUiwIM 
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Arrn^HaUn  fir  j^nHmg  Mmlilfrl  Awr,  JlnHUM. 
mAXCUL  aTATSMDIT. 

Balu>e«  on  lund  Jime  30, 1896,  u  per  Uat  nport.  Inelndinc  MtloMtcd 

liabmucm T...!^....\7......^7\T. (US* 

AraotiDta  noeived  (ine*  (met  of  AugtM  &,  ItfiS): 

On  accoaiit  PInm  Point  Bemch tS:7,M0.00 

On  acconDt  )eT«c«  Flnm  Point  Beach 100,000.00 

ODacooiuitHicknun,KT 16,750.00 

On  aecoant  Colamboa,  Ej 18,760.00 

61*.™ 


Total.. 


S1<,B 


Expended  ttmu  July  1, 1686,  to  Jnne  30, 1887 : 

On  aeeonnt  Plain  Point  Reach tSS. 480.31 

it  IcToea  PInm  Point  Beach a6,Sli3.G6 


Balance  Jone  30, 1887 378,»l 

Shtth  S.  Lucn, 
CaptmU  «/  Eafiaa 


PLUM  rODTT  REACH. 


To  baUaoe.  ineladlBf  a 


(from  appio. 
prlattoD,  act  of  Ancut 


!;  Joae  »>  :  Bywooaatnptndadftna 
'■'  JalTl,ieM,lo  John, 


LXV2KS,  PL0K  POINT  BKACH. 


^'*'/^J:^  ' 


p 
k 
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rmi  mfbimn  ew^fihged  •»  w^rk  0/  rh$r  and  karhor  Unpnmmmti  in  charge  of 
tk  8.  LmmI»,  Cofyttff  Aip<ii|i0r«,  fromK&vember  1, 1886,  to  June  30,  1887,  hoik 
nndtr  tko  river  AM  iarkor  appropriaHon  ad  approved  August  5,  1^. 


loeof 


n.  Saint  loals, 

.SidBiLoolt.Mo. 
tor.  Saint  Loote, 

ialal  Loafs,  Vo.  . 

Saint  Louis, Ho.. 
Saint  Louis,  Mo.. 
aintLoais,jio... 

^KewYorkfK.Y. 

femphis,Tenn... 
.  Sans  SonoiArk. 


'Bii.minois ■ 

lieoDiphis,  Tenn. 

!oors,   Memphis, 


Tenneasee 

.  Memphis,  Tenn. 
)fini,    jfemphis, 

,MiSBphis,Tenn. 
|],Meniphis,Tenn. 


Ttmeeoi- 
pk^jad 


m.  d, 

B 

8 

4 

8 


8 
6 
7 

8 


{I 

8 


{ 


11 


8 


Coni> 
penta- 
nonper 
month. 


1800 

175 
175 

125 


126 
126 
110 

{IS} 

100) 
150  5 

125 

100 
120 


6 

121 

140^ 

1 

1451 

1 

8 

140 

4 

5 

140 

3 

75 

100: 

2 

12 

3 

00 

8 

55} 
1005 

2 

12 

Whore  employed. 


Saint  Louis,  Ho  . 

...  do 

....do 

....do 

....do 

...  do 

....do  ............ 

KewYorlc,  N.  Y. 


Memphis,  Tenn . . . 

Plom  Point  Beaeh 

....do 

Memphis,  Tenn . . . 

Flam  Point  Beach 

In  thefldd 

....do 

....do ....... ...... 

. . . .do 

....do 


Work  on  wliich  empli^ed. 


Snrrej  of  Mississippi  BiTer. 

Do. 
Do. 

Snrrey  of  Mississippi  Biver 
and  inspeetinff  water- 
gsnges  Misiisnppi  Birer. 

Snrreyof  Mississippi  Biyer. 

Do! 
Do. 

Cnproying  Mississippi 
BiTor,  Memi^is  HsrSor 
and  reach.  Flam  Point 
Beach,  and  Yasoo  lerees. 
proT'g  Mississippi  Biyer, 
Pinm  Point  BeacL 
Sarveys. 

Levee  inspector,  Plnm  Point 
levees. 

Do. 

Levee  injector. 
Do. 

Do. 

Do. 

Do. 


Smith  S.  Lkacb, 

Captain  of  Engine$r§, 


value  of  plant  belonging  to  the  United  Statee  and  need  upon  the  improvement 
of  Ihs  Mieeieeippi  Siver.^Firet  district. 


Class  of  property. 


ims 


it  (damaged  by  fire). 
!a 


boat. 
U.... 


Uancea... 

« 

tromenta. 


No. 


1 

1 

1 

1 

87 

14 

10 
o 

2 

60 

1 

7 

60 


Approxi- 
mate valne, 
June  80, 
1887. 


♦5,872 

6,780 

1,476 

720 

84,608 

19,173 

18,112 

25.206 

8.900 

83,043 

8,618 

156 

858 

7,000 

80 

200 


208,806 


SlOTB  S.  LlACH, 

Oaptmin  ^  Mngktssrs* 
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AFFBITDIX  D. 


UNITED  Staties  Encinkkr  Ofitci, 

Mrmpliit,  Jfkh.,  Julg  25,  ISSJ.    { 

Sib:  I  have  tbe  Iionorto  snbmit  the  foUowiog  roport  apontbeirorkof  "Improrl^ 
Missiiwippi  Rivtr,"  bmoqiI  district,  fnr  the  fixcal  year  cutting  Jane  30,  1687;  " 

The  only  trork  done  in  this  dintrict  tiDiler  the  approprintion  for  improving  ITiHb-^ 
aippi  River  wan  the  roDtiniiation  of  the  rcvctmuDt  of  tbe  llcmpbis  Hirbor  fiaiL; 
Tbia  work  waa  proviileil  for  by  a  epecial  ilom  of  ^7,'i^O  in  the  act  of  kugnat  b,  IflBH' 
It  was  tiinply  llic  continuniiou  of  a  project  already  fomiulaled,  approved,  and  puttf 
oxecutid  utiiler  former  appropriatioua,  and  coDipritiiiig  in  K<'neral  terms  the  protwtMW 
of  tbo  bank  bvcoolinuuus  revctme.ut  from  a  point  above  Wolf  River  fo  ibe  lower  ni 
ot  rbopavfd  levee  at  Ileal e  street,  a  total  icnt;lbof  ovcr7,0r0fei't.  The  part  renilfc 
jog  to  be  doDD  wiiH  from  Jefferson  to  Beale  streets,  comprisinj;  tbe  whole  of  tbe  pwtA 
leveo,  a  li-ngtU  of  ;i,000  feel. 

Laler  cbauges  in  ibe  reginieD  of  tbe  river  hail  transferred  Ibe  maxim  am  Btr*in  fiiK 
tbo  up|ier  to  I  ho  lower  cnil  of  this  port  inn,  and  it  appeann|{  from  the  estimatia  IM.- 
tbe  eotiro  work  contd  not  bo  done  lor  tbo  money  nvailablo,  it  was  decided  to  tNKk. 
at  tbo  lower  cm)  anil  work  up-straam  as  far  an  possible.  Improved  methods  of  M^ 
Htniotioii,  an  iiuumialty  favorable  workinj;  seaaoD,  and  probably  a  wholcBome  m^ 
vision  for  contini^ncirs  lii  tbo  former  esiimnlca.  have  nude  it  possible  to  cofflpWlC 
tbe  work  with  the  present  funds.  All  bnt  about  600  feet  was  covered  dnring  di|* 
workin<:  season  last  fall,  and  an  ample  balance  remains  to  complete  that  portmlft 
tbe  next  luw  wattr. 

No  changes  ol*  imporlauce  were  made  in  tbe  methods  of  uonstmolioD.  The  liit 
mattrei^  was 'J&'>  feet  wide  and  700  feet  long,  tbe  second  was26.''i,  and  the  third  nC 
fonrtb  300  fool  wide,  all  having  net  IcDsths  of  about.  TiOO  foet.  Upon  the  complsIiiK 
of  this  work  a  full  report  with  statctnentB  of  c08t<  will  bi-  made. 

For  more  than  two  ycara  past  tbe  caviug  of  the  bluff  below  tbe  paved  levee  hM 
caused  great  appreheDston.  During  the  tiitlcr  part  of  tbo  lost  Qscal  year  tbo  eiiaatiM 
became  very  criiicat.  Severul  vnluablo  mannhicturing  ailea  thrcatoDod  to  cave  iaiv 
the  river.  Oue  wing  of  an  elovutor  did  fall  in,  and  purt  of  tho  storage  ehedaof  ik 
oil-mill  had  to  bo  torn  down  to  prevent  tbeir  going  tb^  same  way.  Ad  ice  compass 
lost  several  incliucs. 

Tbo  break  of  the  bank  bad  approacbeil  wltbiii  a  few  feet  of  railroad  tracks  inTw- 
DOHsee  street,  which  bring  fonr  rooda  into  tho  city.  Behind  Tenneaaee  8tn«t  *(>■ 
oil-mills,  an  ice  factory,  and  a  brewery,  and  behind  these  again  some  of  tbe  cboiea 
residence  properly  of  the  cit.v  ou  Shelby  street. 

Finding  tli:il  Ibe  pinn  of  ibo  "  ......       ...      .   . 


*  ' 


^-•w     J-*-     -Tl« 


jrt  iiiwrniT  or  waaawsBm  biyeb  coMnisaioK.  2879 


VHr^Hnll  Ibrae  — plnyM.  daring  the  iupensioo  of  active  operatioDB  and  the 

n  «  other  inxk  bav*  pff«¥«ataa  me  froiu  preeentiDg  with  this  report  a  fall 

slntlQii  of  tbe  vod  and  a  ■tatenient  of  ita  eoat  in  deuil.    I  do  not  feel  that  I 

fivo  lliia  woik  pneedence  in  die  oiBee  over  strictly  official  matters,  but  will  use 

Ml  ooapontifo  loiaaio  lo  nmpaie  ihia  informatioo,  which  will  be,  in  my  jodg- 

«f  iaMftanee  in  eooBaeuoa  with  tlie  iseneral  problem  of  river  controL 

AloBOf  aiboot  GOO  Iboi  at  dia  lowar  end  of  the  Hopefield  revetment  is  the  sum  total 

I  of  woek  in  ihia  diatriet  dnring  the  fiscal  year.    This  loss  is  entirely  dne  to 

voiUng  Qp  ikom  balow,  and  would  not  have  occnrred  had  not  the  work  been 

jamd  lor  two  yaaia  in  an  nnflniahed  condition.    The  amount  of  revetment  in 

m  fko  *^'"«ny  of  flie  jear  and  ita  value  were— 

[» O^SOO  &et,  at  020 $170,000 

HailMi^  4^000  An^  at  |85 100,000 

TMtf «70,000 

Wa  Hmto  waa  lost^  aa  above  atated,  500  feet,  worth  $10,000,  or  a  trifle  over  one- 

af  1  par  oenk  par  annnm.    The  remainder  is  to  all  appearances  as  good  as  ever. 

baan  avaUaUa  to  extend  this  work  there  would  be  no  loss  to  report. 

Firint  liaa  eontinned  to  cave,  thongh  less  rapidly  than  formerly.    It  has 

alMHit  IfMN)  feat  since  December,  IB^.    This  throws  the  cnrrent  further  down 

MsoiiUa  front  and  gradnallyr  increases  the  area  of  slackwater  in  the  upper 

of  tha  approval  of  the  allotmeut  of  $100,000  for  levees  in  the  Tazoo- 

Ippi  IMta  dirtriet  waa  received  November  13,  and  the  work  was  advertised  at 

JUlar  eonaoftation  with  Mi^or  Dabney,  I  he  engineer  of  the  district,  and  the 

too  of  hia  reoorda  and  of  data  from  other  sources,  it  was  decided  to  put  up 

SOO^OOO  yarda  of  earthwork  from  the  Husbpucana  Levee  to  the  Coahoma  County 

at  tha  lower  end  of  the  districty  the  balance  to  be  applied  at  iotervals  along  the 

V  portion  cf  the  line. 

jnpodtioo  was  received  from  McKee,  McLaws  &,  Co.,  who  had  contracts  under 
Mto  board  eovering  the  same  ground,  with  camps  established  and  forces  organ- 
lo  pot  np  the  latter  part  of  the  work  at  21  cents  a  yard.  In  view  of  the  reason- 
■  of  tlM  lignre  ana  the  considerable  saviog  of  time  effected,  this  offer  was  ac- 
and  that  amount  withdrawn  from  the  letting.  It  may  be  remarked  that  in  all 
rk  anhaegoantlf  let  on  sealed  proposals  no  price  as  low  as  this  was  obtained, 
te  the  Hnahpneana  work  wero  opened  December  5,  and  were  as  follows: 


of  Udders. 


I)iMlalT.HartDett 

MIAscl  MeTiabe 

■r.P.  Lsmb  sad  Arthur  Donnelly 

XJ.CoiNMy 

Bifh  Vafaa  sad  H.  C.  Pesroe. . . 


Oi»aii  Araold  sad  L.  A.  Arnold 


Price  of  earth- 
work per 
cable  yard. 


Cenii. 


21} 

26 

25| 

25 

25 

33 

30 

22 

28 

26 

22 


Price  of  felling 

timber  per 

acre. 


$50.00 
35.00 
55.00 
50.00 


50.00 


Part  of  work  proposed  for. 


Sections  15, 16, 17,  and  18. 
Sections  15  and  16. 
The  whole  line. 
Sections  18, 19,  and  20. 
Section  18  (Kobinsonville). 

Sections  15  and  16. 

Section  17. 

Section  18. 

Sections  19  and  20. 

Section  21. 

Sections  22  to  27,  inolobive. 


Avaida  were  made  aa  follows: 

Cents. 

iDlT.  Sartnett,  sections  15,  16,17,  and  18,  at 2H 

Ij.  J.  Cooney,  sections  19  and  20,  at 25 

»GMiga  Arnold  d&Ca,  section  21,  at 26 

•Geoige  Arnold  and  Co.,  sections  22  to  27,  inclusive,  at 22 

ill  wmk  lias  been  satisfactorily  completed.    The  upper  portion  consisted  entirely 
l^Mlamnients  so  distributed  as,  in  connection  with  the  State  work,  to  give  all  the 

land  inseenro  parts  of  the  line  ample  section  and  a  grade  3  feet  above  the  high 
.  ..JttrofiaaBKy  the  standard  of  the  district. 

[  The  work  at  the  lower  end  consisted  of  a  re-enforcing  banquette  behind  the  large  Hush- 
'  pCina  Levee;  a  similar  banquette  behind  another  large  levee,  known  as  the  *'  Duck's 
Iqrnu ;"  a  loop  to  throw  out  an  angle  at  Robinson ville,  which  was  threatened  with 
nod  enlaigement  and  repairing  of  portions  of  the  line  adjacent.    No  losses 
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•<.(.«  lul  dmtiaf  (ha  BooJ.    Same  high-Tstcr  expenses  iTEta  incunt'd,  howan  , 
wari  ii<f  Ifcrr  ilriMJ  Jaapc.    TIm«  is  good  rvason  to  believe  ihat  had  Dot  Ihe  Hntti' 
IS  dun  ironld  have  been  serioual;  damigedi 


Itmc^m^" 


unv.     Tl 


i«t. 

Tuy  iM|M«lfiiDf, 


-' ^  and  general  bilaoce  shot  aud  tatilo  of  v»lae  of  uUuIfor  tb« 

rwilh. 
TJliaB  enpnecfs  employed  s 


e  table  act^otn pan fiDg  toy  tvoort  focfird 


Jjfi'»fH«tio»  yi>r  /»ffrwia9  Jfiniuiji^  Biter,  n 


«  SDi,  li^as  per  last  report,  iucluding  estimated  liu- 

p,oa.« 

■ee(actaf  AngsrtS,  UkK): 

It MM^liia Harbor. (56,250.00 

WB  aeeoaat  Mc^Ua  BcMh fiO.OOO.OU 

Ob acMont TaadA-MiMiaB^ Delu levee diMrict lUp.OOO.OU 

Onammat  Mkof  fnel G.67 

On  accoBBI  ovetpAjnaeat  refauded .30 

On  aecoont  ateamer  JTHaftoaka,  refanded  from  general 

service  aUotaent 50Q.00 

ai6.76a.j 

To«*l 333.  IBM 

Expeoded  fn<iB  Jnly  1,  IS^  lo  June  30,  lfS7 : 

On  aecoDDt  Henphia  Harbor $26,969.41 

On  accoant  llefuphU  Beach 4,937.55 

On  accotuit  Tuoo-Mtsisuppi  Delta  tevee  district 99,9IS.OO 

i:ii,«4.» 

Balance  Jane  30,  1687 91,938.91 

Smitii  S.  Leacb, 

Captain  of  Siigi»ten. 


InpntiKg  3liliit»ippi  Birfr,  Cfrood  ditlriet—Gmrral  balance  ihrrt. 
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ncuit  allotted  from  ap- 
lpri%tioii  (Mi  of  August 
MMS) 


1100,000.00 


100,00a  00 


1887. 
June 30 

June  80 


By  amount  expended   to 

date 

By  balance 


$09,018.00 
82.00 


$100,000.00 


Smith  S.  Liach, 

Captain  ((/ Ungineerg, 


value  of  plant  beiiwffing  to  ihe  United  States  and  used  upon  the  improvement 
of  the  MiBSiUippi  Biver.Seoond  district. 


CUms  of  property. 


Or<Uiam 

€ 


H>at. 


lancos 
>... 


rmnents 


No. 


1 
1 
3 
2 
1 
4 
5 
23 
14 
9 
2 


Approximate 

valoe, 
June  80, 1887. 


$4, 176. 00 

1,107.00 

506.00 

5.384.00 

3,074.00 

2.650.00 

5.252.00 

19, 59a  00 

119.00 

19.022.00 

266.00 

3,500.00 

120.00 

150.00 


65,913.00 


Smith  S.  Lbach, 

Captain  of  Engineert. 


Appendix  E. 


captain  william.  t.  r0s8ell,  corps  op  engineers,  upon  operations 

in  the  third  district. 

United  States  Enginkkr  Office, 
Improving  Mississippi  River,  Third  District, 

McniphiSy  Tenn,,  July  28,  1887. 

e  tho  honor  to  transmit  herewith  inclosed  copy  of  my  annual  rojiort 
district,  improving  Mississippi  River,  for  the  fiscal  year  ending  June  30, 

espectfuUy,  your  obedient  servant, 

Wm.  T.  Rossell, 
Captain  of  Engineers. 
Gillmore, 

s  of  Engineers^  U,  S.  Army^ 
President  Mississippi  River  Commission^  Army  Buildingf  New  York. 


REPORT. 


ILstrict,  improving  Mississippi  River,  extends  from  mouth  of  White  River 
1,  a  distance  of  about  220  miles,  and  includes  Lake  Providence  Reach 
or»  of  Vicksburg  and  Greenville.  There  is  also  included  all  work  done 
(1  States  on  levees  on  both  sides  of  the  river. 

BNG  »7 ISl 
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L  L^n  Pn>i 


(■OBf  tt*  fi  fiacal  year  do  wvik  •frvDrirvdioa  baa  bcMi  done  Dor  luve 
— *—  *-  — ^-* — f  wvska  bean  camcJ  oo.    Tbe  work  duhtiK  Cbe  year  hu  been  on 
X  prapvrty,  ivpwn  to  plant  and  Burreja. 


AMBMaly  (T****  ^  fifaa. — This  lyvlmi  u  in  the  saiue  cooditioo  as  lust , 
^■1  «Mk  lif  tram  iiltra  &,  7.  and  »,  attll  boU.  and  il  a  measmv  deflect  ttie  «» 
ftuH  ^ipwith  Ckate,  whiieh  is  tw*  rlond  at  ila  Bpper  end  at  dO-fout  nXAf;'-  of  nili 

UMMBsaad  HlNa  V  Ala. — DiiriaE  IbpyearifaUayMem  hasaiutsiDedcaDudetil 
4MBaca>  AUtkeloBcitadnuldike.mmitadara-strcaineiul,  haairaibedonluf' 
iwiwltliw  3tou  L    Aboot  3W  rt«t  of  the  outer  eiida  of  cn»»Jikea  Noe.  -i  anil  3 1 

4  Maaa«l  has  dr^ofied  ncnTaiKl  puallel  to  tliesile  of  the  lonEiCndinsI  dibi 
~  'kfcr*teaB-l>aata.M0ia5WfcM;i«id^liwa«  15  f»t,  L.  F. — 
,  wheain  Um  vain  dtaniMl  then waa  17  feot.     Il  noiild sccmpi 

.  m  tw«  irhamarrla  in  aijatwicw,  tbcra  aiclU  be  fJioal  n-ater  beie 

tM>  waMr.  Tkere  ia  abo  lianarr  tbal  llM  thMMtl.  )■  ctoesing  the  river  lielo*, 
atiBolt  aad  Injare  tbe  Baletbrd  ayatcB  of  4ik«*.  TUa  vould  »mi>  tu  indicaU 
if  it  ia  ii>t««iled  to  bold  theee  dikes,  souHtbitig  •bootd  be  doDc  before  ibeoed 


o/tbopiUwi 

Um  y*T.  MAd  Ibere  aeema  to  be  no  probabilily  of  anr  ealar^^ment  at  preaenL  ■— , 

bmktnc  itovn  of  the  CoUooarood  ^Ueaa  will,  I  UiiieTe.  reliere  ibis  baak  Mlli 

ffariJirfijirin  1/ I'i'-i  TTiiiif  ililii  i.  r  imiili  ijiij.  r'li  li  ii^ili  if  limelWl 
beaa  bvitk,  u4  Ibe  abort  life  of  coiumwood  piles,  «bon-  very  gralifyiDs  resiiltii 
DtM^lioa  itad  effKt.  Ibe  bar  Ibnoed  by  l^m  exleoda  from  the  mootb  of  Mu 
viUvobuteMtlwfoot  of  Slack  Island,  and  at  the  lo-fool  eUge  no  water  ealenB 
BaloaJled  <*r  Stack  bland  ehntes.  Ttaetc  bas  alio  been  a  very  material  litl  in  1 
ChatM  itwHac  Ib«  yew.  The  eondiUoa*  aerui  fantrabic  for  tbU  wurk.  nul«e» 
ia  tiko  (icivity  of  Coilonwood  iotrodnce  eompUcatknu. 

Siaut  /alaad  f$te»  c/  dltt$. — Some  damage  has  beco  done  here  from  bnaUi 
uiliM  io  tbt!  loaio  crocsdike  from  drift,  bnt  (be  dike  i»  in  gea^ral  good  cod 
TkMv  bu  b«eD  aTery  coasidetable  oairoiring  aad  itboaling  of   the  Stack 
Cbat»>     Th«  depth  of  water  redaced  to  lero  of  (be  L.  P.  Kaap-  was,  id  ISSi,  61 
leeO.  M  f©«r :  leS^.  5©  feet ;  \fm,  as  li(«  ;  and  in  Jniy,  Itjrt,  IS  fett. 

Ptlciiert  Poinl  recetateal. — As   no    repairs   have  been  plaeeii  na  tbi«  n<iA 
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CSfANNXL  DBPTHB. 


(mparison  the  least  depths  foand  during  the  low- water  seasons,  1884,  1885, 
>,  and  to  Jane  30, 1887,  are  given  in  tabnlated  form. 

\t  9hom»§  l&ui  dkamnel  depiha,  Lake  ProvideMie  Reach,  1884, 1885, 1886,  and  1887. 


10 1 

» 

30 

10 : 

20 

28 

0 

0 

jrlO 

•r?0 , 

(r30 

0 

S 

0 

rIO 

r20 

r30 

rlO 

r2D 

rao 


1884. 


SO 
».4 
25.6 
SO 
86.8 
87.7 
88.1 
88.1 
87.8 
86.6 
86.8 
86.5 
86.6 
85.0 
82.5 
24.6 
88.3 
?5.7 
81.1 
10.6 
10.8 
15.5 
12.6 
8.0 
0.1 
6.6 
5.8 
14.8 
13.7 
12 
11.1 
7.2 
6.6 
7.8 
11 
12 


FmL 


18 

14 

10 

14 

17 

15 

24.5 

26 

24.5 

23 

21 

10 

20 

23.5 

21 


F§et, 


24 

12 

14 

17 

11 

11 

15 

24 

22.5 

•JO 

17 

16 

18 

19 

20 


1886. 


FteL 
20.4 
83.6 
84.6 
81.4 
37.1 
2L3 
1&6 
87.1 
27 
82 
28.1 
82.8 
35.5 
20.4 
22.0 
25 
24.5 
28 
24.7 
22 
15.5 
14.0 
15.0 
12.2 
1».4 
18 
15.5 

0 

7.1 

8 

10.7 
10.2 
13.5 
10.5 
12 
16.5 


FmL 


81.5 

81 

85 

8L4 

20 

90 

10 

36 

30 

32 

35 

30 

22 

18 

18 

20 

34 

23 

21 

22 

25 


Feet 
40 
46 
44 
80 
88 
24.5 
28.6 


84 

21 

22.6 

20 

17 

14 

14 

15 

15 

16 

10 

22 

14 

14 

15 

16 

28 

10 

18 

21 

24 


48 
48 
88.6 
88 

86.5 


88.6 

98l5 
88.6 
M 
86 

18.6 
81 
28 
80 

80 
86 
20 
15 
18 
14 
16 
26 
10 
18 
10 
24 


I,  ij  1.  L 
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J!    ^    -^    *^    -="    1^    i=    1- 
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lie  Mififliafiippi  River  Commiasion,  at  meeting  held  by  thorn  in  New  York, 
r  16,  1886.  This  was  done,  and  an  allotment  made  by  the  Commission  and 
by  the  Secretary  of  War. 

ct  was  prepared  and  submitted  for  the  expenditure  of  this  money,  and,  with 
tnditions,  was  approved  by  the  Commission  at  their  meeting  in  Saint  Louis, 
)mber  26,  1886.  I  was  afterwards  directed,  however,  before  ex|>ending  those 
to  furnish  detailed  projects  and  estimates.  Under  these  orders  I  prepared 
krded  to  each  member  of  the  Commission  projects,  ineaeh  caseaccompauieil 
ind  plans,  as  follows:  Repairs  to  revetment  at  Pilcher's,  December  21, 1886, 
ary  17,1887;  repairs  to  Cottonwood  dikes,  January  29,  1887;  repairs  to 
dikes,  February  23, 1887 ;  building  deflecting  dike  at  Lake  Providence, 
S9,  1887.  None  of  these  projects,  however,  have  been  approved  by  the  Sec- 
War. 

Lve  repairs  have  been  made  to  the  plant  and  some  supplies  bought,  such  as 
Repairs  to  plant  began  in  September,  1886,  and  were  suspended  May  1, 
e  fleet  Is  now  in  servioeable  condition,  needing  only  some  supplies,  such  as 
,  which,  ftom  their  jierishable  nature,  should  be  bought  at  the  last  moment. 
)rty  must  deteriorate,  and  will  need  more  repairs  be&re  long, 
[owing  is  a  list  of  the  principal  repairs  made: 
quarter-boats  calked  above  light  water ;  of  these  new  canvas  roofs  were 

arter-boat  taken  out  on  dock ;  bottom  and  sides  calked. 

kttresB-boato  calked  above  light  water ;  rotten  places  in  gunwales  cut  out 

ced  with  new  material ;  new  skids  made  for  same  and  boato  painted. 

^  machine-shop  fitted  up  with  new  shafting,  two  new  forges,  and  the  ma- 

t>m  the  old  shop. 

gJl  pump-boat  taken  out  on  dock ;  sides  and  bottom  calked  and  painted ; 

ge  pump-boat  taken  out  on  dock;  new  sides,  deck-frames,  and  hog-chains, 
^er,  No.  1,  taken  out  on  dock ;  rotten  parte  of  gunwales  and  decks  replaced 
material;  bottom,  sides,  and  deck  calked;  machinery  overhauled,  pump 
epaired  and  put  in  working  order;  outside  painted  and  new  canvas  roof 

bder,  No.  3,  taken  out  on  dock ;  rotten  parte  of  gunwales  and  decks  replaced 
material;  sides  and  deck  calked;  two  new  water-cylinders  put  in  place; 
la  of  machinery  repaired;  new  canvas  roofs  put  on  and  stage  repaired ;  out- 
bed. 

m  floating  dock:  new  platform  and  truss  built  to  support  machinery; 
a  machinery  repaired ;  new  boiler  put  up,  machinery  and  boiler  moved  far* 
ard ;  sides  and  rakes  calked ;  gate  repaired,  ete. 

pile-drivers ;  rotten  places  in  gunwales  and  decks  replaced  with  new  ma- 
tads  and  braces  repaired ;  new  hog-chains  put  in  5  drivers ;  machinery  ovor- 
d  repaired ;  new  canvas  roof  put  on ;  calked  above  light  water,  and  ontsides 

three  square  barges :  rotten  places  in  gunwales  and  decks  replaced  with 

rial ;  calked  above  ught  water ;  28  of  tnese  were  painted. 

»del  barges ;  rotten  places  in  ^nwales  and  decks  replaced  with  new  ma- 

kiked  above  light  water,  and  painted. 

>oat  Vidalia;  new  roof ;  new  after  cabin  built;  calked  above  light  water; 

r  repaired  and  outside  painted. 

oat  Osceola ;  new  furnace ;  roof  repaired ;  capstan  and  othor  parts  of  ma- 

rerhauled ;  wheel  repairea ;  calked  above  light  water,  and  painted  inside 

M>at  Meter;  new  roof;  calked  above  light  water;  wheel  repaired,  and  out- 
»d. 

awls  repaired  and  painted, 
fib  repaired,  calked,  and  painted, 
g-boat,  Henry  Sheldon^  docked  and  repaired. 

en  boate,  consisting  of  coal  barges  and  other  boats,  wore  calked  and  re- 
light service,  not  being  considered  worth  more  thorough  repairs, 
ion,  a  number  of  minor  repairs  to  different  portions  of  the  plant  were  made, 
crated  above. 
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6UKVKY. 


)y  of  the  reach  was  made  and  copies  of  the  map  sent  to  each  member  of  the 
on  May  16,  1867. 


GAUGKS. 

/ 1,  1887,  the  gauges  at  Clarendon  and  Arkansas  Cit^.  Ark.,  and  QreenvillO 
o  City,  Miss.,  were  placed  under  this  office,  to  be  paid  for  from  money  be^ 

0  Lake  Providence  Reach.   Inspector  Clark  has  just  finished  inspecting  them. 

II.  ViCKSBURG  Harbor. 

>rk  here  consists  of  the  improvement  of  the  basin  and  channel  in  Centennial 

1  the  maintenance  of  Delta  Point,  Louisiana,  opposite  Vicksburg.  The  ro- 
r  Delta  Point  is  deemed  essential  to  prevent  further  recession  of  the  river 
isburg,  and  to  maintain  the  regimen  of  the  river  immediately  below. 

ed  in  my  last  annual  report,  a  small  break  existed  in  the  Delta  Point  revet- 
t  tho  meeting  of  the  Mississippi  River  Commission  in  New  York,  September, 
illotment  of  ^.000  was  made  for  this  repair  work.  Work  was  begun  onOc- 
1886,  and  finisned  November  30,  within  the  allotment,  and  the  work  is  now 
in  good  condition.    The  following  work  was  accomplished  and  material  ex- 

d  poles  cut cords..  135 

, cubic  yards..  l,iS50 

do 1,010 

ms  mat  built  and  sunk square  feet..  4,082 

it  built  in  place do....  6,900 

it  ballasted do....  40,750 

ork  will  probably,  however,  need  slight  annual  repairs, 
river  and  harbor  act  approved  August  5,  1886,  f75,000  was  appropriated 
burg  Harbor,  as  follows : 

*  *        Seventy-five  thousand  dollars  in  deepening  the  channel  at  Yioks- 
Iredging  through  the  bar  existing  there ;  but  this  last  named  sum  shall  not  be 

unless,  after  another  examination  or  survey,  the  Commission  shall  deem  it 
I ;  and  if  they  shall  not,  then  $37,500  shall  be  expended  in  the  improvement 

ttion  at  Vicksburg  by  constructing  suitable  dikes  and  other  appropriate 

•  <•        •      »> 

• 

tment  was  made  by  the  Commission,  at  their  raeetiug  in  New  York  in  Sep- 
886,  of  $2,500,  to  make  the  survey  required,  and  it  was  intrusted  to  this 
he  survey  extended  from  below  Vicksburg  Harbor  to  the  head  of  Paw  Paw 
It  was  finished  in  March,  1887,  and  on  March  18,  1887,  copies  of  my  report, 
>mpanving  maps,  were  sent  to  each  member  of  the  Commission, 
he  end  of  the  fiscal  year  no  vote  was  taken  on  a  project  for  this  work.  At  a 
jf  the  Commission,  held  in  New  York  in  June  and  July,  1887,  a  project  pre- 
me  was  adopted  by  the  Commission,  and  has  since  received  the  approval  of 
tary  of  War. 

III.  Greenville  Harbor. 

river  and  harbor  act  approved  August  5,  1886,  $37,500  was  appropriated  to 
saving  in  front  of  the  town  of  Greenville,  Miss.  Aii  examination  of  the  site 
9  by  me,  and  a  report  rendered  to  the  Commission  at  their  meeting  in  Sep- 
.886.  It  was  decided  by  them  that,  owing  to  the  small  amount  of  the  appro- 
no  work  should  be  done. 

;  the  last  high  water  considerable  caving  has  taken  place,  and  in  April,  1887 
»  of  the  people  of  Greenville,  it  was  agreed  to  bond  the  city  for  $50,000  to 
the  work,  provided  the  Mississippi  River  Commission  would  permit  the  ap- 
on  to  be  spent;  all  work  to  be  under  this  office.  I  prepared  a  plan  for  the 
revetting  the  bank,  stating  that  in  my  opinion  the  work  would  last  until  the 
ove  Greenville  caved  away.  Assistant  Engineer  Hider  prepared  a  project 
ork,  which  I  laid  before  the  Commission. 

meeting  of  the  Commission  in  Juno  and  July,  1887,  I  was  directed  to  pre- 
oject  for  this  work  b3'  use  of  submerged  dikes.  In  obedience  to  this  order 
^  a  plan  which  was  adopted  by  the  Commission,  and  which  has  since  re- 
e  sanction  of  the  Secretary  of  War. 


It  — 


ri 
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work  was  snperintended  under  tbU  office,  and  the  work  done  by  Dnffin  Bros., 
iphlSy  Tenn.y  nnder  a  oon tract  made  by  tbe  Tensas  Basin  Levee  commissioners, 
isiana,  at  26  cents  per  cubic  yard.  Work  was  begnn  in  December,  1886.  and 
led  until  stopped  by  high  water  in  March,  1887.  Tbe  principal  gaps  closed 
b  Old  Eunice  Landing  and  at  Boggy  Bayou ;  130,751  yards  were  finished.  After 
ater  work  was  suspended,  and  wili  be  resumed  in  September. 
ker  Forest  Levee. — This  leyee  is  intended  to  close  tbo  gap  existing  between 
Landing  and  Linwood,  Ark. 

work  was  advertised  and  contract  awarded  to  the  lowest  bidders,  George 
&  Co.,  of  Memphis,  Tenn.,  on  November  29,  18HG,  at  19  cents  per  cubic  yard, 
ct  of  bids  received  follows : 


Name  snd  addreM  of  bidder. 


S.  Cnig.  Cbioot,  Ark 

aMaUey,  DcmaldiMmTille,  La 

M  Indosfcrial  Crompany,  Memphis,  Tenn 

If  cTiffh«,  laaao  L.  MoKee,  Memphis,  Tenn 

Ijrnola  ft  Co.,  Hemphia,  Tenn 

iGinty,  New  Orleana.  La 

F.  Doffin  ftBro.,  Hemphia,  Tenn 


Price  per  onbio  yard. 


To  be 

To  be 

flniflhed 

flniahed 

March  20, 

December 

1887. 

25,1887. 

OefiU. 

Genu. 

30 

22i 

27 

25 

27 

24 

30 

22 

23* 

1» 

24 

20 

21* 

z  was  begun  early  in  January  and  prosecuted  until  stopx>ed  by  high  water.  It 
lumed  April  25,  and  is  now  being  unshed;  70,000  cubic  yards  have  been  placed, 
eginning  this  work  it  was  found  advisable,  on  account  of  threatened  banks  and 
terial,  to  change  the  location.  As  this  change  increased  the  amount  of  clearing 
aterially  and  decreased  the  size  of  levee  in  the  open,  a  supplementary  contract 
Ade,  giving  the  contractors  $60  per  acre  for  clearing.  This  contract  was  ap- 
by  the  Secretary  of  War  on  March  2, 1887. 

d  Skori  Line. — ^This  work  was  advertised  and  contract  made  with  Stansell  and 
.  of  Memphis,  Tenn.,  on  December  25,  1886,  at  17f  cents  per  cubic  yard,  to  be 
I  March  20, 1887.    Abstract  of  bids  received  follows : 


Name  and  address  of  bidder. 


e.  Craiic.  Chicot,  Ark 

Mlartnett  Memphis,  Tenn 

Walsh. Saint  Lonia,  Mo 

faiiera,  P.  Cooney,  Memphis..^ 

Jaoey,  Roeedalis  Miaa 

O'Malley,  Donaldaonville,  La 

M  Indnatrial  Compimy,  Memphis,  Tenn 

ICcTiehe,  Isaac  L.  M^Kee,  Memphis,  Tenn 

Hagnea,  Y icksbarfir.  Miss 

imold  A,  Co. ,  Mempnis,  Tenn 

<Tinty,  New  Orleans,  La 

F.  Dnffin  St,  Bro.,  Memphis,  Tenn 

M.  Forrest,  Jeptha  W.  Stansell,  Memphis,  Tonn 


Price  per  cnbic  foot. 


To  be 

finished 

March  20, 

1887. 


CerUt. 
18 


19 


27 
26 
30 
23 
20 
19* 


171 


To  be 

finished 

December 

25,1887. 


Cents. 
1C| 
25 
18} 
19t 

13  ^0 

25 

23 

22 

10 

17 

174 

18 


t  was  begnn  early  in  January,  but  owing  to  the  over-confidence  of  the  cou- 
was  not  finished  on  time.  This  levee,  although  at  that  time  above  the  level 
rater,  broke  on  March  21,  flooding  the  country  immediately  behind.  After 
sidence  of  tbe  water  work  was  acain  resumed,  and  it  was  finished  and  ae- 
on May  17,  1887. 

a  protection  levee  that  it  was  found  necessary  to  build,  and  ditches  for  drain- 
site,  the  yardage  in  this  levee  was  98,000  cubic  yards. 

wrt  Levee. — ^This  work,  superintended   under  this  office,   was  done  by  Mr. 
f  Lakeport,  Ark.,  under  contract  made  by  the  Chicot  County  levee  board. 
[y  work  was  topping  and  enlarging  near  Lakeport.    Cost,  |2,3.39. 
cti4m  of  levees  from  damage  during  high  water.— The  Board  of  Engineer  Officers 
ding  and  Bepair  of  Levees  allotted  $18,000  to  that  purpose  in  the  third  district. 


yPPENDIXTT — ^RKPOBT  OF  MISSISSIPPI  BIVER   COMMISSION.   2891 

REPAIR  OF  DELTA  POINT,  LOUISIANA. 

Artnent 15,000.00 

bModitares: 

SenriOM 13,061.98 

MiaeelUneons 153.32 

SolMUtenee 472.78 

Material  and  supplies 18*2.77 

FUnt,  tools,  and  repairs 2.75 

Fuel 94.50 

Tranafeired  to  Lake  Providence  allotment 1, 000. 00 

4,968.10 

Balance 31.90 

LEYES,  AMOS  BAYOU  TO  ARKANSAS  CITY.  * 

Sotment 38,500.00 

^penditnree : 

Services 11,827.83 

Contractors' estimates ^ 25,542.00 

Miscellaneons 740.16 

28, 109. 99 
iabUities 3,390.01 

31,500.00 

Available  balance 7.000.00 

LEVEES,  ARKANSAS  CITY  TO  LOUISIANA  LINE. 

pstment 94,920.86 

tofenditores: 

1^  Services 13,420.24 

FOootractorB' estimates.--. 26,620.46 

E  Plant,  tools,  and  repairs 5.25 

f^  Miscellaneoos 011.72 

^  30, 657. 67 

KbUities 14,263.19 

r  44,920.86 

f       Available  balance 60,000.00 

LEVEES,   YAZOO  FRONT— BEN  LOMOND  HOOP. 

lent 12,000.00 

litores : 

12,046.82 

Contractors' estimates 7,390  05 

Misterial  and  supplies 961.76 

Plant,  tools,  and  repairs 27.37 

Sobeiiitence 31.50 

Miscellaneoos 325.73 

10, 783. 23 

Available  balance 1,216.77 

LEVEES,  TENSAS  FRONT. 

mt  available  November  1 213.90 

iditores: 

Plant,  tools,  snd  repairs $125.60 

Miscellaneous ^,.*  44.42 

170. 02 

Available  balance 43.88 
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FXOTBCnON  OF  IXTKBB. 


AUaUnenl 

Exp«DdiMna: 

Uaieral  and  wippUM 

Snlwistence .  — 

Plant,  tcolH.  and  ti'paira 

Kllel 

CharWrof  Bteamen  asd  bargea.. 
UuoellaDeoiu ... 


Available  balance.. 


SaCAPITOLATiOX— ATAILASLB  MALASCEB  JDKX  30,  IKfT. 

Lake  pTOTidence  B«aeh iS7,* 

Opoasmn  Pork  Levee . . 7,C 

Arkanaaa  City  ta  LoaJnaaa  line 5a,( 

Ben  LomoDd  Hoop ......... .  l.i 

Bepainof  DelU  Point 

Leveea,  Tenma  Front 

Protection  of  lereee 4,! 


to  (60,000,  and  the  foUowinjc  additional  allotmenta  made,  1 

Vicksbnrg  Harbor .:........ f. 

Greenville  Harbor . .  .... . 

Repa in  to  Delta  Point 1 

Protection  of  existing  works 
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fciviliiM  enain0er$  tmplojftd  on,  works  of  river  and  harbor  improvement  in  charge  of 
tt,  WUliam  T.  Ba$8ell,  Corps  of  Engineers,  U.  8,  A.,  from  October  ^l,  1886,  to  Jane 
1887,  t«o2«Mt9e,  under  the  river  and  harbor  appropriation  act  approved  August  5, 188G. 


Time  em- 

Com> 

ime  and  FMidcnoe. 

ployed 
{months). 

pensa- 
tlonper 
month. 

Where  employed. 

Work  on  which  employed. 

M.  d. 

rHider,  Louisville,  Ky. 

8 

$200 

Wilson's  Point.  La. 

In  local  charge  of  and  superin- 
tending repairs  to  fleet 

Survey  of  Lake  Providence 
reach. 

(Wilson's  Point,  La. 

m  M.  Childs.  ChicaKO, 

i    13 

150 

{  Bolivar,  Hiss 

1  Arkansas  City,  Ark 

Snrvey  of  Bolivar  Landing. 
In  charge  of  current  obeerva- 

tiOUB. 

Rnolo,  near  Wilson's 

5    14 

160 

Wilson's  Point,  La. 

In    charge    of   survey  Lake 

Providence  reach  and  prep- 

• 

aration  of  maps. 

L.    Coppto.   Vioks- 

.Misa. 

54 

175) 
126  5 

Yicksbarg,  Mias..; 

In  charge  of  survey  of  Vicks- 
burg  Harbor  and  repairs  to 
Delto  Point,  La. 

ollioger,  Wrightsdalc, 

7  20 

150 

Near  Arkansas 
City,  Ark. 

Gainca  Landing, 

In  charge  of  construction  and 
repair  of  levee  from  Arkan- 
sas City  to  Araoe  Bayou. 

CouBtruction  of  Eunice  levee. 

Goodrich,  Lake  Prov- 
«,  La.  < 

5    18 

150 

Ark. 
\  Llnwood  Landing, 

Ark. 
ConHtmction  of  Panther  For- 

I     Ark. 

CMt  levee.  Ark. 

EOiott.     Homphis. 

1      9 

150 

Llnwood.  Ark 

ConHtruction  of  Panther  For- 

u 

est  levee. 

eistf^y  submitted. 


Wm.  T.  B088KLL, 

Captain  qf  Mngineers. 


Appendix  F. 


:T  of   captain  dan  C.  KINGMAN,   corps  of  KNGINEKlt8,    UPON  OPEILATIONS  IN 

the  fourtu  district. 

United  States  Engineer  Office, 

New  Orleans^  La.,  July  30,  1887. 

onkl:  I  have  the  honor  to  traosmit  herewith  my  report  of  oporatioDs  for  fiscal 
oding  Jnne30,  1887,  for  works  in  my  charge  in  the  iuarth  district,  Mississippi 

Very  respectfully,  your  obedient  servant, 

Dan  C.  Kingman, 

Captain  of  Engineers, 

.  Q.  A.  OiLLMORE, 

Corps  of  Engineers, 

President  Mississippi  River  CommissioUf  New  York  City. 


REPORT. 

charge  of  the  fourth  district.  Improving  Mississippi  River,  was  transferred  to 
Maj.  Charles  W.  Raymond,  Corps  of  Engineers,  on  December  4,  1886,  by  virtue 
«iaf  Orders  No.  265,  paragraph  6,  Headquarters  of  the  Army,  Adjutant-Gren- 
Office,  dated  Washington  November  13,  1886. 

I.— Improvement  of  the  Harbor  at  New  Orleans,  La. 

adopted  projects  for  work  in  New  Orleans  Harbor  are,  first,  to  cover  the 
;  bank  in  the  CarroUton  Bend,  for  a  distance  of  10,000  linear  feet,  with  a  mat- 
f  willow  brush,  ballasted  with  stone;  second,  to  protect  the  portion  of  bank 
I  as  the  Gouldaboro  Bend,  about  5,000  linear  feet,  by  means  of  sloping  submerged 
made  mostly  of  brush  and  stone,  and  placed  at  iutervals,  "wqVqu  «c^  qa  ^«\> 
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rsperimenMT.  vmryinf;  froiu  nUt  to  I.tiOO  feet.     It  is  slao  propotd  to  pratect  In  like 
iDADiier  the  GrtiDu  t)«nd  uid  th^  Great  Beud  aboT«  Gretna. 
At  date  or  laat  anDual  report,  June  30,  ViK,  tbe  condition  of  the  work  via  u  M- 

A  tiinall  portioD  of  the  brn*!)  maltm«  in  the  Cairolltoit  Bend  faail  been  laid,  Tro 
■purs  had  tx-en  completed,  and  the  foundation  mattress  aod  tiro  cribiof  alhiidhil 
been  pUecd  in  the  Goutdsboio  Bend. 

A  pluot  for  (he  matrress  vork  had  been  acquired,  and  nearly  all  tbe  ilone  foclul- 
IhM,  iron  rods,  and  other  material,  except  brush,  for  the  completion  of  (he  bii  ipon 
originally  contemplated  in  the  Gfluldsl)oro  Bend  was  on  hand. 

A  survey  bad  been  made,  which  developed  (he  fact  that  tbe  100-foot  cnntout  bid 
been  thrown  ont  from  ibe  bank,  and  that  (he  spars  were  in  good  condition  aodip- 
parently  accomplishinf;  tbe  reaulrs  tor  which  tbey  were  bnilt. 

Owing  to  lack  of  fnndii  no  work  had  been  done  since  ^Toreiaber,  IrM,  except  Bndi 
as  wa«  tieccwary  for  care  and  preservation  of  property. 

Ou  Aii("ii'-t  ■'■,  16o6.  additional  funds  were  appropriated  by  Congress,  and  a  projrtt 
for  cotitimiance  of  tlie  work  was  prepared  and  sabmitted  to  th«  C^m mission.  Ii«m 
approved  Sepleuber  ^fO,  IrMi.  ■ 

Tbia  project  was  in  subHtance  as  fulltfws: 

(1)  To  place  ihe  plant  in  serv  ce^bte  condition. 

(5!)  To  re -hurvey  Ihe  silo  of  the  spurs  btiill  and  to  be  bnilt  in  tbe  GouldvburoBriiJ. 
to  anrenain  whetbtr  changes  bad  taken  pluce  which  would  make  a  re-location  of  tks 
tmcoiiHtructeil  apiira  dcHirsblc. 

[;))  To  complete  the  unliniitbcd  spur  and  coniilrnct  the  three  remaining  sponi. 

The  CDiiimirtHion  directed  the  new  spurs  to  be  bnilt  lirsl,  so  as  to  lake  advuntigtif 
low  water,  and  complete  tbe  uuiinisbed  spur  afterwaids,  wbich  it  wan  thought  cooU 
be  duoe  at  bigb  water. 

On  Octolier  (i,  I'~S6,  the  work  of  repairing  the  plant  was  commenced.  Owing  to  tic 
IcDgl  h  of  time  that  tbe  bargoA  Hnd  tioats  bad  been  laid  np  tbu«e  repair.s  were  qnin 
eilcuMve,  and  tbe  plant  was  not  reaily  I'oi  service  on  til  the  latter  part  of  Xuveoiba, 

The  hoivey  of  the  GoulddlKiro  Brud  was  commenced  October  14  and  compldtl 
XovemlHrr  3.  Tbe  wbole  area  under  improvcitient  was  carefully  sounded.  TfaccM- 
dition  of  the  spurs  already  bntll  was  found  to  be  good,  and  no  changes  that  vmU 
render  necest^ary  a  re-location  of  tbo  nncoustructed  epun  were  develop. 

The  spins  built  in  the  fall  of  lSi<t  were  numbered,  respoctively,  S,  3,  nud  !>,  thu  ImI 
beiii;;  inciimpleio,  cousisting  of  a  fouudatioti  tnattTcHs  and  two  cribn.  Ou  NnvemlKi 
-J9,16ijti.  Ibe  construction  ot  Spur  Dike  .No,  1  in  iho  GontdHboro  Bend  was  commetiMl, 
but  it  waH  no(  completed  until  January  (!.  lUliT,  owing  to  tbe  slow  delivery  of  biuk 
by  the  contractors. 

Co  11  Ht met  ion  of  Spur  Xo.  6  was  commenced  Janoary  7,  1687,  and  it  was  complete 
on  February  3,  l^dT.  By  this  time  the  river  had  cooiineDced  to  lise  and  beavj drift 
was  running,  making  tbe  work  of  sinking  tlie  nialtrcss  and  cribs  exceedingly  difBciU 
and  esiieiiBivei  ll  waa  intended  iv  floieli  Sptit  No.  5  (partially  completed  in  i**4). 
and  three  onba  bad  be«u  buiJt  for  that  purpose.     The  plai  "  -  -    -     ■    '   ' 
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low  baigea.    The  hoU  and  machinery  of  the  launch  Alaska  have  heen  repaired, 

I  a  new  Doiler  ia  being  boilt  for  her. 

lie  total  amount  expended  to  June  30,  1886,  is  $150,199.40. 

'he  estimated  amount  required  for  completion  of  the  work  in  New  Orleans  Harbor 

620,000. 

he  amount  that  can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 

».  is  $100,000. 

rbe  work  is  in  the  collection  district  of  New  Orleans. 

he  nearest  light-house  ia  at  the  mouth  of  the  Mississippi  River. 

he  coUeotor  of  the  port  Ainiishes  the  following  statistics  of  thd  commerce  of  New 

eans: 

CusTOM-HousE,  New  Orleans,  La., 

Collector's  Office,  July  9,  1887. 

la:  In  aoeordance  with  your  request  of  the  22d  ultimo,  I  submit  herewith  state- 
Dts  showing  the  transactions  of  customs  business  at  this  port  during  the  fiscal 
t  ending  June  30, 1887 : 

Entrances  and  clearances  of  vessels  during  fiscal  year  ending  June  30,  1887. 


lai'resaels . . 
lag  veMels. 


Entered. 


No. 
768 
301 


Toju. 

080,493 

177,033 


Cleared. 


Xo. 
676 
251 


Tons. 
977. 395 
160,882 


Imports  and  exports  during  fiscal  year  ending  June  30,  }887. 

IMPORTS. 

lion $58,195 

a 194,246 

tchandise,  free 5,*i42,907 

tchandise,  dutiable 4,408,777 


EXPORTS. 

eign 479.071 

nestic 78,958,192 

Total  value  of  exports 79,4:i7,2()n 

ties  collected  on  importe 2,312,930 

itoms  receipts  from  all  sources 2,367,502 

•  •••••« 

Very  respectfully, 

B.  F.  Jonas,  Collector, 
pt.  D.  C.  Kingman, 

United  States  Engineer  Office,  3  S,  Bampari  Street,  New  Oi-kans,  La, 

FINANCIAL  STATEMENT. 

Improving  Mississippi  River  (no  limit) — Xew  Orleans  Uarhor, 

yL  1886,  amount  available $2,007.65 

(of  Augusts,  1886,  allotment 75,000.00 


Total 77,007.65 

y  1, 1887,  amount  expended  during  the  fiscal  year,  exclus- 

re of  outstanding  liabilities,  July  1, 1886 $:^,535.25 

y  1, 1887,  outstanding  liabilities c 764. 22 

40, 299. 47 

July  1,  1887,  balance  available 36,708.18 

II.— REcnriCATiON  of  Red  and  Atchafalaya  Rivers. 

• 

i  the  date  of  last  annual  report,  June  30,  1886,  no  work  wus  in  progress  at  this 

ili^. 

b  won^  in  pnnuance  of  any  project  for  the  permanent  improven)eut  of  tUo  rivers 

his  locality  had  been  done,  but  each  year  temporary  expedients  ha4>)^ekTi  t^^oxV^CV 


«>>'A  4^  <  IfMt  u  -4K  wr  £  ti*  """^  -  ^^  ^^  - 

HWM    -M««4*&    l&A    fri    ^OipS    K    Eioi    EwK    LiHilIB| 

>«s»iV..,-^7  ft<  k«Kf>sf  ia«  '■»■—-—"  «*CBi  3 ^ 

Tut  i!o»C',un«(a  <«<  TidM  i£e*  ia^  tan 
MM  'A,  Xi,x-^.  '.  lUi^  rSiim.  V.  1 

•frf)  '»*  tfc«  ft»r»i>t«»7  »*f  Was,  I  _ 

lf>  w.'.mrr.t      •'Jr'kn  w**it     ii  Tiiii"Mliri  liiiimfciJ  W  Thi  mmi^  ■!  Ti 

vff"  l.v]  )•■*«  tfrprrwMf}-'**='*«**dMMaifaMtfmRH^B«wteMMri 

Ui  untituftifA  t/rKpw»tk<iw.     B«t  far  A»  «*■  -      .      -   . 

•AftAir.  tbirt  till  wvrk  vLaEerrr  itocM  knc  h 

l.»liitl»Ji  bJrrr. 

'!)•'<  a'jrMtour  tirmtrvl  Stmtom.  ttc  tralj- tattaUc  veaaj  M 
VM  ;»  w  1.  )>•<]  lyytKliiVfCi  tb>t  tbe  tm  aM  hfiiiTT<  u  ti 
tiMin  tr^rxKl}  Mfaionl  l>;  Ibe  irorl;  of  piefiaM  rw^—ta 
!>>/:  (f/f  li^  r':pair.     II>'>«eT*t,  M  i[  «m  fc—J  twaJwHy  ^^odlr  M^H 
tf!«  tfffltt.  (Itn  wax  traMil/  MrFOfftbeiMd  fai  WMfHsrj  ^». 

f'r>p*rsci'/M  wm  yatbttl  «itb  MMb  ^mn  tku  dc  JTiMfca,  fKIIj  cqi 
tin  UkA  Uitmrtfti  Aogiut  12.arrvHi  dajsafta'avfaaR^ikBrii^aad 

In  tiM  lu«Mi  tJlD«  satbinilT  to  borrow  iriaal  fi^  tfe  tknd  dirtiwt  kl 
U(l>«).  MWl,  ll|iMi  <i|fpIv::ati(iD,  Captain  BomtU  |nify»ly  hbI  a  pOr-drirc 
•MMIJ  liarKM  b>  tbe  inaiilb  nf  Eed  SiTer. 

Iij  afilldpati'rti  oTtbc  breaking  down  of  the  tt 
ItsbU  ti>  Mxnr  at  aoj  time,  application  waa  made  lor  tko  M 
to  tlH>  tblrd  district,  Imt  tnBpoTaiilj  employed  in  tbe  Krrin  rf  tbe  Mia 
(UimtiiimUiu,  Hhw  wm  at  work  in  tbe  Miaciiiri  Biver,  bat  waa  wnt  to  tl 
l(«(t  Itlver  wilb  KftM  iiroiuptoeaa  b;  tbe  aecntair  of  tbe  oantractjot) 
Mht!  HrrivMl  oa  Heitttmber  13,  aod  relieved  tbe  Acwfoa,  whicb  boat  roar 
<it>a.nn  fur  nxoMmry  rmpmin. 

Tlui  wiirkiDK  party  arrived  at  tbe  Juootb  of  Bed  BiTcranAagMat  1-1,  uii 
tliti  winpinK  apitaratna  cod14  b«  rigged  on  tbe  Btfamer,  tfaa  ehMUiel  exam 
riK^IIiod  lit  iitwratintiH  determined  on,  work  waa  eomiiMHMed  Angost  IT. 
thnn  uutll  (ycUAmt  'Zh,  wben  naTigatlon  waa  aa^ended,  tbe  wwk  was 
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;  would  otherwiM  have  been  eloaed.  On  Angost  16,  prior  to  the  commence-* 
work,  tlie  channel  had  a  least  depth  of  30  inches,  the  Bed  Biver  Landing  ganee 
ll.tf  and  the  Barbre^a  Landing  ganffe  8.2.  On  September  30  there  was  the 
si  depth,  although  the  river  at  Jled  Kiver  Landing  had  fallen  to  6.4,  and  at 
Landing  to  3^  and  this  was  entirely  dne  to  the  work  done.  On  October  28» 
V  jgation  was  virtnally  suspended,  the  Bed  Bi  ver  Landi Dg  gauge  read  3. 3.  The 
oint  reaohed  during  theaeaeon  of  1885  was  6.4,  when  there  was  a  4-foot  chan- 

» 

toal  water  dnring:  the  low-water  season  of  1886  was  not  as  heretofore  confined 

»r  three  ban  or  nats,  but  was  almost  continuous  frou)  the  Mississij^pi  to  the 

the  Atdiafalaya.    It  seems  hishly  probably  that  the  difficulty  of  maintaining 

on  throuffh  Old  River  by  dredging  will  increase  ftom  year  to  year,  owing  to 

]g  up  of  ue  ohanneL 

.  S.  Douglas,  assistant  engineer,  was  in  immediate  charge  of  the  work,  and 

tional  details  1  refer  to  his  report  herewith. 

ignst  81, 1886.  a  prcjeet  was  called  for  by  the  president  of  the  Commission  for 

enditure  of  the  allotment  of  |187,600  for  the  "rectitication  of  the  Bed  and 

laya  rivers,  by  preventing  further  enlargement  of  the  latter  stream  and  re- 

;  its  outlet  capacity,  and  for  keeping  open  a  navigable  channel  through  the 

f  Red  or  Old  Biver  into  the  Mississippi.^' 

ect  was  prepared  in  acoordance  with  the  seneral  plan  of  the  Commission  (see 

>f  the  Mississippi  Biver  Commission  for  1884,  page  26),  and  submitted  to  the 

lion  at  its  meeting  in  New  York,  September  20, 1886,  as  followH : 

Booh  AS,  Army  Building, 

Xew  Tark  Citify  September  20, 1886. 

rsL:  In  obedienoe  to  instructions  contained  in  your  letter  of  August  21, 1886, 
be  honor  to  submit  the  following  project  fur  the  commencement  of  work  upon 
ctification  of  the  Bed  and  Atchafalava  rivers,''  in  conformity  with  the  plans 
lississlppi  Biver  Commission.  For  this  work  and  for  keeping  open  the  low- 
lannel  In  Lower  Old  Biver  the  sum  of  f  187,500  is  allotted  in  the  act  approved 
N18B6. 

im  of  915,000  has  already  been  allotted  by  the  Commission  for  keeping  ojien 
inel  of  Old  Biver  during  the  present  season,  and  it  will  probably  all  be  ex- 
It  is  believed  that  the  Commission  will  desire  to  reserve  an  equal  sum  for 
» purpose  during  the  next  season.    This  leaves  the  sum  of  1157,500  available 
icatlou  to  the  work  proposed  at  the  mouth  of  the  Atchafalaya. 
Ian  of  the  Commission,  so  far  ss  it  relates  to  present  work,  contemplates  the 
tion  of  six  low  dams  in  the  Atcbafalaya,  which  are  to  be  begun  by  laying  the 
ises  for  all  of  them.    (Vide  Boport  of  the  Commission  for  188.5,  page  St369.) 
litions  yrhich  theee  dams  must  satisfy  are  stated  in  the  report  of  tne  Com- 
for  1884,  page  2560,  and  may  be  summarized  as  foUows: 
ley  must  all  be  located  ImIow  the  Bayou  des  Glaizes,  the  intervals  between 
t  exceeding  one-quarter  of  a  mile, 
lej^  must  be  built  up  to  lust  below  low  water. 

leir  height  and  the  width  between  spurs  is  to  be  so  adjusted  that  they  shall 
he  passage  down  the  Atchafalaya  oi  a  volume  equal  to  the  flood  discharge  of 
er. 

le  sills  are  to  be  not  less  than  300  feet  wide  up  and  down  stream,  and  are  to 
ransversely  up  to  the  high-water  bauks.  The  dams  are  to  be  built  upon  them 
icentrio  and  ^minishing  cribs  like  those  employed  in  New  Orleans  Harbor, 
llowing  method  of  constructing  aud  placing  the  sills  for  these  dams  is  adopte<l 
mrpose  of  estimating  the  cost  of  the  work.  It  was  prepared  upon  the  ground 
tant  Engineers  H.  8.  Douglas  and  W.  G.  Price  under  mv  specilio  iustruotiens. 
le  greatly  modified  as  the  result  of  experience  in  actual  construction. 
lilTis  to  consist  of  a  continuous  series  of  ballasted  mattresses,  300  feet  wide 
iown  stream,  extendlnff  to  high-water  mark  from  bank  to  bank,  and  cribs 
Mm  the  mattreseee  at  tne  banks,  so  as  to  form  slopes  of  1  on  3  from  low-water 
deep  water.  Before  placing  the  mattresses  the  banks  between  high  and  low- 
niti  are  to  be  graded  to  a  slope  of  1  on  3. 

roposed  to  construct  and  place  the  mattresses  as  follows :  Ways  will  be  built 
venient  point  above  the  site  of  the  dams,  upon  which  the  mattresses  will  be 
ted.  Each  mattress  will  be  18  inches  thick,  300  feet  long,  and  75  feet  wide. 
;  of  the  thickness  will  be  willow  brush,  the  alternate  courses  laid  at  right 
y  each  other  and  tightly  comproned,  and  6  inches  will  be  poles  crossing  each 
right  asgles,  so  as  to  formpocketa  for  holdin^^the  stone  ballast.  The  com- 
lattreea  will  be  launched  and  towed  to  its  positiou,  where  it  will  be  moored 
barges  loaded  with  stone,  and  sunk. 

eaeiiig  at  the  down-stream  edge  of  the  sill,  it  is  proposed  to  lay  a  series  of 
tttomsei  end  to  end,  so  as  to  form  a  strip  75  feet  wide  entirely  across  the  river. 
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iftr.B.  ABXT.  I 

.'l>:  k.'>  -:  -i.'.  ■•.-.■^  '.>.wnti.'  .'^-iciugciic  ii.a«iwlar  Hrip  will  Im  laiil,  hnahiu 
.■ir..r  i-^iT  i^-.  .rifg  iCt-tw  t_  iie  lajg  ia  ■  Hbe  MWiair  nntU  iLcdiairHlwaii 
.if  a-.  -— <-  I.--  !«~i  fc-  i..:--!.  A  Mwnnt  evcw «#  wutiunu of  nailar dimcnriow 
T_  i«-;i-i  .1.  -  !>'■-  -I-  t-jr.  Vii-j:  }Lapn3  vitk  t^fir  gnarcat  l^o^h  panlld  U 
:^rt  ;-.j--:.-  i^-.  irr  —  -jt  ur<  i^  rxi.1  ki:^e^i0a4  u curer  rihetnally  ftoy  openinp 

Z'lit  :.•:-.-  ^  'r  k  i>i]'-.>f  :'f~.  i<i  :  t'  ;li!'  Vack^  *iC  be  placed  apoo  tlie  nikltreM* 
1  -.irt  ^.i^M:  fzi:.-.- -.  *'  Xit    iTjsfcia  Hactpir.    TbMC  crib* are  rv'arded un 

IS;  ;-■.-..  .1  :■•<■  -i.  1.  n-i-^':  >i —  -ti :liih. cv «f  pUal.  is dtwnnincd  sppiotiiutdj' 

;  ■---ifif  -^  vtfcin  ("w*  "nir  rti—. — T^  pR«nl  dope  n  |;racrallT  vc;;  itMli, 
Kj-  =■:-"  •-  _~a':-i  T"  »  t,  '••  :f  :  :•-  ',  ts  tmci.  rC'-  The  amoaDl  of  ezraTitioB  »■ 
'^•—•^L  .fc-  :  ■■-  '--.  ■"■■;  .'ii;-*-'!  j^-K^m'iioL  Imi  i*eMin«te<l  at  aboat  5,900 enbie 
■  u-iA  IT  t;..  .  -,...  li  a  1t__->-.^:  rrkJtr  caa  ^  bommd  fraia  boom  other  district 
ii-i  :»■-    ■:  •;ii-;^fi;.ei>;<ii:  ?;=,a  ;t;  i':^::  ranU  or  aboal  SlbO  per  ailL 

.  I.'."  ^u  c  '.  — T!iB  »Ttr*«  »  !;:.■;?  ;^  r.r^t  between  high-water  bankii» 
=■«  -I-  -  :-  ■  *  ;i-  ■•  :^  7'  li**  M  *■■>:!  l.Sv  fttt.  aitd  Ibe  average  length  ofthi 
f^z>_*-     -.  =1— r^-spjt.ci.  u-jBt^Til  il..&r  ;i>T  t-£b-*ai«r  wetted  perimeter,  will  W 

•  .•1'^:  :  V  >.  :V-'..  .-i-i^K  UB.^  i>_  -•■••  •-'■--*■  ati»ci  I.;3ii>.Ctii>  cubic  feet  of  tnattna 
».:£.     ;-;  ..t:  .i^^.i^it  .»  **:;=M:.ni  11=    ce:.-^  per  ;-'uic  foot.     The  total CMt  k 

-    c-  :■■  — ..L*  -■:^'.»:r  ;f  rr.^*  m-:— Lrr>i  w:"  b*  d«teriiiiDed  bv  the  existing ilsnt 

•  i  -.  j:  iiiz...  bi;: .  T  ^:  T  ^Ke:  :i  s^j-:i  .^la-nT-  T":^  ia  not  deGaiiely  known,  bnl  it 
■.ttx.zz^:-:-L:'Li.:-*..X<  ;«;  cf  ir.>»irk  w-U  be  rt^ni™d«  each  feill.  TbeUunOi 
•:iii-i>*T  0:.4*i*r.i^cr(<*;Jjit"  waia  j*;  ecblc  loui.     At  tbia  price  ihecsrtrf 

T^:«  «>;-.i:JAni  MK  <f  a  »L:f.*  c-  U  lLeE«f>»  a*  £>!»>*»: 

Gr»i!itjal<T»kww»;«f tW 

lUnr«a*  wuk 0.0 

t-rib. %m 

r^u.: es.M 

The  t^'as;  w;zire<!  !■::  :h<  wort  :i  as  f*"ow*:  Six  baijcee  for  laweriof;  uattnMM 
and  tr.-j:.  KX  ees«ral  ttrrti^;  biTC^  for  hacd'.iag  t-tone  at  ihe  work,  twenir-ln 
t'argea  fjt  -.tx  de'jTeir  cf  «;ose  a=-i  '-.'r:»h  bt  The  contractors,  one  propeller  toR-tMl 
for  iow::l^  Ecanivscca  is;o  p>:-K:^'^3  a^d  haaJliag  pLint.  abom  IO,(K>U  pouads  of  Rf* 
fur  lower:::^;  lioM,  etc.:  T^U  f<>c  nu:tTe«4  coutrnfilox  It  i*  aa.<iiitue(I  tbatMck 
pmioaa  vf  ibe  ceecssarr  i>::*dt  ad  are  aow  oa  Land  m  the  district  will  be  luedi  IK 
example.  c»«k:iu  at«c^id.  b^a^kei^  tick*,  '.tiniivr,  etf.  Temporary  quarter*  viilti 
required  for  the  lalMDrrs.  The  ctiM  of  tbi«  pUc:  it  Mtimated  as  follows : 
mowcriBz  banns,  at  !:[,■.*>:' each tW.St 


'fc  ' 
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[tiw  Bod  Mid  Atchftfiilaya  riven  "  calls  for  the  constniction  or  purcbaoe  o^  the  £oU 
plsnt: 

iug iMTgea,  at  13,200  each 110,200 

Urgea,  at  11*800  each 10.800 

itenaii  and  stODe  bargee,  at  tl»800 45,000 

rtw-boak  at  $7,000 7.000 

inrten  for  laborare 2,000 

tool%eto 3,000 

Total , 87,000 

^  After  a  eareftd  study  of  the  details  of  the  work,  and  examiuation  of  the  locality' 
Mm  the  improTemeiit  is  to  be  made*  I  have  the  honor  to  recommend  the  following 
(Mieatioiui: 

rfl)  lliat  the  laboren  be  lodged  in  quarter-boats  instead  of  in  huts  on  the  bank. 
BlBae  boats  ean  be  moved  about  as  may  be  necessaiy  and  moored  in  the  most  con- 
Mrimt  places,  so  that  the  laborers  nee<l  lose  no  time  ingoing  to  and  from  their  work. 
Ii^ve  been  informed  by  the  district  officers  above  that  they  have  qnarter-boats  in 
hBSM  of  their  requirements,  an(V  that,  with  the  approval  of  the  Commission,  they 
HUI  lend  me  two  or  three  for  this  work. 

'IB)  In  legard  to  floating  plant :  The  six  lowering  barges  are  now  being  bail t  by 
telnet  at  a  cost  of  13,787  each ;  when  completed  with  capstans,  etc.,  they  will  cost 
iMt  tS;900,  which  is  a  little  less  than  the  estimate.  The  project,  in  addition,  calls 
■rtiiirty-one  brush  and  stone  barges  at  a  cost  of  $55,800.  I  do  not  think  that  all 
f  these  are  necessary,  as  I  propose  to  collect  all  the  stone  that  will  be  required 
M  atore  it  at  some  convenient  place  before  the  work  is  begnn.  I  think,  therefore, 
iftt  eleven  brush  and  stone  barges  will  be  all  that  will  be  required. 
To  obtain  them:  In  the  floating  plant  pertaining  to  New  Orleans  Harbor  was  an 
meat  of  eight  barffeo,  20  feet  by  100  feet  each,  rigidly  framed  to;i;ether  and 
d  with  ways  for  the  construction  of  continuoiiR  mattresseH.  This  affair  has 
naed  daring  the  post  season  in  the  constrnction  of  mattresses  for  the  spur-dikes 
the  Qonldsboro  Bend,  bat  it  is  not  very  well  adapted  to  this  work,  as  it  is  very 
~  to  move  abont;  and,  also,  as  the  barges  are  placed  side  by  side  all  the  brash  in 
wock  has  to  be  carried  the  whole  length  of  a  bar^,  thereby  increasing  tho  uum- 
of  laborers  required  in  mattress  construction.  These  barges  are  beginning  to 
and  the  ways  are  also  giving  out,  and  it  has  become  necessary  to  separate  them 
■r  to  repair  and  calk  them.  Now,  if  these  barges  were  put  in  order,  which 
be  done  by  hired  labor  and  maldug  use  of  such  of  the  old  material  as  is  suitable, 
oat  of  abont  $1,300  for  the  eight,  they  would  then  make  excellent  brush  and 
bargea  for  the  Atcbafalaya. 
I  woold  therefore  propose  to  build  three  barges  of  the  model  shown  in  the  accom- 

tylns  photograph,  which  will  cost  altogether  about  $10.0uO.  and  exchange  them  tor 
eight  baiges  above  described.  This  would  give  mo  an  admirable  mattress  plant 
kHew  Orleans  Harbor,  and  eight  good  barges  for  the  Atchafalaya.  The  barges  I 
mm  have  are  too  narrow  to  have  the  ways  placed  on  them,  as  shown  in  the  photograph. 
1 1  would  then  propose  to  build  tliree  brush  and  stone  barges  for  the  Atchafalaya  af 
ftsost  of  $1,800  each. 

^Ths  means  of  communication  with  Simmsport  are  exceedingly  slow  and  uncertain, 
lbs  nearest  telegraph  and  railroad  stations  are  at  West  Melville,  where  the  Texas 
^d  Pacific  Bailroad  crosses  the  Atchafalaya  and  Bayou  Sara  on  the  Mississippi.  The 
kmeris  25  and  the  latter  50  miles  away.  In  order  to  keep  this  office  in  daily  com- 
tanication  with  the  work,  I  propose  to  repair  the  iron  steam  launch  Alaska,  l>elong- 
■HC  to  New  Orleans  Harbor,  and  use  it  ^s  a  dispatch  boat  between  West  Melville 
iM  Simmsport.  When  not  so  employed  it  would  be  very  useful  in  towing  mattresses, 
■!••  The  launch  requires  a  new  boiler  and  certain  minor  repairs,  which  will  cost  in 
haabont$500. 
j^Ts  recapitulate: 

nwering barges,  at$2,900each $17,400.00 

illiMh  and  stone  barges,  at  $1,800  each 5.400.00 

■spairing  8  barges,  at  $1,300 1,300.00 

SBpairing  launcb  ^Zatita,  $500 500.00 

Tlg-boat 7,000.00 

^Battrees  barges  for  New  Orleans  Harbor 10, 000. 00 

^      Total 41.600.00 

jPntent  project 87,000.00 

I         Saving 45.400.00 

ijor  the  maintenance  of  the  low-water  channel  throngh  Lower  Old  River  during 
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tov tofuTp,  •nil,  wlUi  tlie  ap|)roT>1  of  ihe  fWmaimma^  to  k«nv  •  ^U-dtivei 

Mi«>>f  thp  itUlrlols  ftlmve,  lu  b«  uaod  !a  Xhe  i«<Mii»i«iw  wt  ttmfmni  ipiiri 

1  kball  alBo  iitak«  iim  uf  tliu  lauDFh  ficiy  a*  K  nqr  lir  ivfrind.    1  lUak  it  wooll  .._ 
«4vMiU8<NHi«  ta  tbu aorviro  If  the  CcMnmiaaan  wnaM  tamm m  TkiaMi  pil»Mi 
!•  b*  iwMauNtil*  iraDaCvrriH]  tu  tliu  wuri^ 

TWlBtf  nUa,WuaKiUKtoNeiT  OrUaiu  Oarinr,  haaWc*  iiwMly  inycialt 
tW  kuU  miltd  to  be  tu  wry  bait  eondjliov.  II  wiQ  <««  m  nfcir  b  aLoU  M 
1 ^ 1^  authorlly  to  jiut  It  io  Rood  m*T.  p«r«g  fc«»  allalBrat  far^^ 


I  WTCMCumtllonaatoro-liouwnbicliraM  about  t^it.  ItwiadaagEcafUK 
tM»  Ik*  rivw  ■>«  awotiut  of  tbe  oavioK  bouk.  1  wnald  R««c«t  mothantj  M  til| 
4IMM  m4  rUM  tt  atwn  a  barffo.    TbS  willooat  aboai  ^1    TW  l«tx*  «>«Ul 


i  wilh  the  BMt,  anil  Ibe  ■erviec*  of  oiw  <ritchi—  dJuiHwi^  «ilh. 
MtWaKn«rtT(uowcDdattoiiHaR  ngiiirovctl,  I  wwddtcqwal  that  Iiaa;r^iM'! 
M(|M«  ••  i—iiTlii,  iu  outer  (bat  tltu  wuik  of  conaUOcliMi  aad  (cpair  maf  1m I 
■Mm4 

Vm;  twftctfaHy,  }iadr  obedient  acrvanl, 


^a 


«t  Ike  original  project  was  approTpd  bj-  tbe  Stcrelarj  ofl 

'^'ih«l^[wrihe  villa  C«n«iiT;r  b<!  dnnn  during  low  wat^r.    Tb«l>t«M 

.__^_ n  Ifci  llWlwwil  hill  anin  available  and  Ibc  project  for  its  FxpesM 

M«H*vwk  ti^Mh**  «M  tfe*  Urgia  amotint  of  |>r«i>aratioii  and  plant  re>]Tiind,i 
JSm^  4M«»dW»  W  4to  ■Ajaelual  cunsIrncliOD  on  the  sill  danu  during  Ibtl 

^W  wrifanatirr  ^iMk  Amm  In  ftccorilaac^  with  tbo  approved  projecls  Iim  rtaai 
'      'wn^-iTwdMirflbe  ptvpeatd  Bills,  Ibo  conatruction  or  purcb;ue  of  tO 
-  ^  iiMkiiu  arniugviufuls  for  a  supply  of  the  ni^cecssrv  itdA 

paitT  left  SfOTf  Orleans  for  the  purpose  of  nnUl 

._  1«  ibs  vicfnilT  of  Siromsporl,  La.,  ro  (■btaiu  iho  M 

kW  MM  fhvoraW  location   far  Ibe  proposed  slltt. 

'  «bbanl«,  and  it  is  believed  tbat  all  the  data  IT 


•SS^ 


_     _  silta  baa  be^n  obtained.     The  field  woit' 

IWt.     Fw  details  as  to  metbods,  etc.,  I  refer  to  tfa«  r^ 

nlMbtttl 
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t>ngh  Old  BiVer.  and  I  am  therefore  of  the  opinion  that  the  levees  ou  the 
"ront  should  not  oe  extended  fhrtherdown  the  river  nntil  one  or  more  sills 
in  placed  in  the  Atehalklaya. 

inar^  S25, 1887,  plans  and  ^deifications  having  heen  prepared,  proposals  for 
Taction  of  the  six  lowering-barges,  provided  in  the  project,  were  opened  and 
awarded.  Work  on  the  hwres  was  commenced  immediately,  and  five  of 
re  completed  June  30, 1887.  l%e  remaining  one  of  the  six  barges  will  be  com- 
ily  9, 1887. 

lals  for  hnilding  the  three  general-service  barges  were  opened  April  9,  and  con- 
arded.  Geod  progress  has  been  made  on  them,  and  they  will  probably  be 
id  by  Jnly  15.  thedate  specified  in  tbe  contract. 

lals  for  hnilding  three  lar^^  ways  barees  were  oi>ened  April  19,  and  contract 
.  They  are  generally  similar  to  the  lowering-barges,  with  the  exception  of 
u    They  are  to  be  completed  Angust  15,  1887. 

iproved  project  provided  for  the  purchase  of  a  tng  to  be  need  in  connection 
»  work.  The  requirement  was  made  known  to  steam-boat  men  and  parties 
ngs  for  sale.  A  nnmber  of  offers  of  tngs  with  description  were  received,  and 
rere  thought  suitable  for  the  work  were  examined.  An  offer  of  a  tag,  called 
^  Orm  No,  2,  was  received  from  Padncab,  Ky.,  and  after  inspection  the  boat 
abased  for  $6,555,  this  amount  being  f^OO  less  than  that  estimated  in  the  pro- 
crew  was  sent  to  Padacah,  and  the  tag  was  ntilized  to  tow  the  qaarter-boats 
•driver,  borrowed  from  the  first  district',  to  the  mouth  of  Red  River.  She  ar- 
sreon  June  27.  The  tag  was  bronght  to  New  Orleans  to  assist  in  towing  the 
barges,  etc.,  to  the  Atonafalaya,  and  also  to  havu  some  slight  necessary  re- 
de to  her  machinery.  The  followiiig  is  her  description : 
e  hull  was  built  at  Paducah,  Ky.,  at  the  end  of  the  year  1884,  and  com- 
mt  of  18b5,  of  well-seasoned  Kentucky  oak,  and  is  now  in  sound  and  good 
D ;  the  length  is  73  feet  by  the  inspector's  report;  75  feet  ou  deck ;  the  beam 
*tf  and  the  depth  is  8  feet  6  inches.  The  date  of  the  first  inspection  is  the 
ilarch,  1865,  and  of  the  last  the  29th  of  November,  1886.  The  gross  tonnage 
ment  is  77.41,  the  deduction  20.48,  leaving  a  net  tonnage  of  56. 9J. 
le  boiler  is  of  longitudinal  multitubular  form  and  was  ouilt  in  1884  by  James 
Co.,  of  Pittsburgh,  Pa.  It  is  of  steel,  with  twenty  6-inch  cylinders,  double 
md  drilled  holes ;  it  was  new  when  pnt  into  the  boat  in  March,  1885,  and  it 
inroected  on  the  29th  o^  November,  1886,  when  a  maximum  steam  pressure 
nnda  was  allowed.  The  usual  steam  pressure  carried  is  from  80  to  90  pounds, 
lahitain  this  the  average  consumption  of  coal  has  been  abont  65  bushels  a 
le  coal  nsed  has  been  mostly  slack. 

e  engine,  which  is  16  by  16  inches,  was  built  in  1884  by  the  Novelty  Ma- 
orks  of  Evansville,  Ind.  It  was  new  when  it  was  placed  in  the  boat.  The 
>f  steel,  5  inches  in  diameter,  with  three  brace-bearings,  and  the  diameter  of 
b\  is  5  feet  9  inches.  The  boat  is  fitted  with  a  No.  6  Rival  pnmp  made  by 
Id,  of  Cincinnati,  Ohio,  which  has  a  capacity  of  22  gallons  a  minute ;  it  also 
necessary  svphons  and  an  extra  haud-pump  on  deck. 

le  coal-bankers  hold  6C0  bnshels,  and  when  tlicy  arc  full  the  boat  draws  6^ 
i  is  fitted  with  a  balance-rudder  5  feet  high,  4^  feet  behind,  and  18  inches  in 

lation  was  received  that  stone  for  ballast  suitable  for  the  proposed  sill  work 
found  in  the  States  of  Mississippi  and  Louisiana  in  quarries  easily  accessible 
ork.  An  examination  of  tbe  different  localities  was  made  in  the  early  part 
lary,  and  specimens  of  the  different  quarries  were  obtained  on  the  ground  for 
tion  and  t€«t.  Stone  weighing  150  pounds  per  cubic  foot '  was  found  near 
tation  on  the  Texas  aud  Pacific  Railway,  about  80  miles  from  West  Melville 
.tchafalaya.  An  agreement  with  the  parties  owning  the  quarries  has  been 
nd  the  stone  is  to  be  delivered  on  the  banks  of  the  Atchafalaya  at  West 
,  from  which  point  it  will  be  transported  on  barges  to  the  locality  of  the  sills 
ped.  By  this  arrangement  the  number  of  barges  re<]^uired  is  greatly  reduced, 
expense  of  unloading  the  stone  ou  the  bank  at  the  sills,  reloading  it  and  then 
it  on  the  mattresses  is  avoided.  Under  th  *  present  arrangement  two  ormore 
«ads  of  stone  will  be  brought  up  when  required  and  unloaded  directly  on  to 
Tesseo  which  are  to  be  sunk. 

paments  have  been  made  to  obtain  three  quarter-boats  and  a  pile-driver  from 

district,  and  should  nothing  unforeseen  occur  everything  will  be  in  readi- 

oommence  work  on  the  sills  as  soon  as  the  river  reaches  a  sufificiently  low 

Boont  expended  in  the  execution  of  the  approved  project  as  modified  to  Jane 
is  |27, 1*^.84. 

iKMint  that  can  be  profitably  expended  daring  the  fiscal  year  ending  June  30, 
800,600. 
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<if  Utsl  ICiTrr,  BayMM  Manv  and  Thmw,  OniAlU  a 
tlirt  Alrbaralsf  a.  Bnjrons  OmttAWwa  and  4a  GWai^  Ins  "  — " 
Brim,  Hoil  a  law        -----  .-        - 


•  at^tabto.. 


I  |40,UU0,000  m 

FISAStlAl.  STATEMXXT. 

/»fniriBjr  Iht  Miiiittlppi  £liiw  {••  CmO). 

VC  tl!>i««i*t*<M*  «i  KihI  Hiid  Atcbafftlafft  riTCza: 

V*«wl  AiMwa^  l:«i,  aUoloiciit (IS^ 

.S»Kk,  kAff.  ftKwutvxiwndeddDTtng  ttiefiKAlfMircBdta^JaMSa,     ^^ 

J^  V  1l^~iBi'mfi  MjiMiM  •IttriBE  ihe  flMat  jeu,  exclnalve  of  oal- 
^wB«»»«*tMii*-W!H.'««- 

■jutn  ^  »*<%.  »aM»t  ><*tuM« 

wavxawcTtwc  ANO  mtpxtn  of  LsvKse. 

A  i((Imw*  WUiM  **>f*Ml  b;  !>■«  CominlaBion  haa  bo  fur  beeu  sinp'!^ 
I^M  tteMM  aln*ilT  Fslaltlished  hj  coustrucling  leveMU 
■^■l-  y*nit<>*t^W*>ioosi>f  TCBBOnalila  iioriuaneocc  Bad  K»i 
Whtht  finccWiUK  nader  tbis  plau  the  lost  of  leTeMll| 
''  11^  b>  riwda  M*j  b«  aounitlly  anticipated. 
>'.  tv*i  M*  imriL  vhm  in  pi^greas,  iiwingto  lack  of  flu 

V  lu  c^wit  «>m1iikui.    Some  ropaira  \TorH  kuowuUlf 
.  >->iprvai  lUril  Tin««,  Kruipr.  aiid  In  tliB  GUu 


■EHBiXTT-HREPdST  OF  inSSISSIPPI  RIVER  COMMISSION.  2903 

• 

he  eonsinietioii  of  the  levee  was  eommenoed  October  13, 1886.  Owing  to  tlie  late- 
iCff  the  teaeon  it  waa  oonaidered  oomewhat  uncertain  whether  the  levee  conld  be 
ipleted  before  the  high  water  of  1687,  bat,  favored  by  dry  weather,  the  work  wae 
feed  with  great  energy,  and  on  Janaary  29,  1887,  the  levee  was  reported  coni- 
led.  A  carefal  final  inapoction  waa  made,  the  work  foand  to  be  satisnictoiy,  and 
levee  waa  accepted.  Since  that  time  it  has  been  tested  by  the  moderate  flood  of 
K  and  has  shown  no  signs  of  weakness. 

m  September  20  and  November  27,  1886,  the  Couiniiiwiou  made  allotments  of 
tti^  to  be  assigned  by  the  Board  of  JSn^ineer  Ofiicere  on  bailding  and  repair  of 
MS,  fbr  the  oonstrnction;  repair,  and  maintenance  of  levees  in  the  third  and  foarth 
txicts. 

fith  fnnds  derived  fhim  this  sonrce  repair  work  has  been  done  on  the  United 
lea  levees  at  Hard  Times,  Kempe,  and  on  the  Glasscock  Swamp  portion  of  the 
•en's  to  Fairview  Levee. 

<or  details  concerning  levees  I  refer  to  the  report  of  my  assistant,  Mr.  H.  S.  Dong- 
who  has  special  sapervision  of  levee  work. 

lie  gaps  now  existing  in  the  lines  of  levees  in  the  district  are  on  the  Teuaas  Front, 
L  are  as  follows : 

Hamond  Island  Bend,  a  gap  abont  50,000  feet  long. 
KoDgere  Crevasse,  a  gap  abont  23,400  feet  long. 
ilacK  Hawk  to  Red  Siver,  a  gap  about  90,000  feet  long. 
wt  l>eer  Park,  two  short  gaps.  ^ 

L  gap  is  aerionsly  threatened  at  the  United  States  Kempe  Levee,  where  the  bank  is 
ring  rapidly,  and  is  now  within  a  short  distance  of  the  embankment. 
hi  the  Atchafalaya  Front  the  closure  of  the  Morganza  Crevasse  makes  the  line  of 
<eea  continuous  from  the  mouth  of  Red  River  to  tlie  forts. 
%e  coirmerce  benefited  by  levees  is  all  that  of  the  Lower  Mississippi  River. 
!1ie  work  coming  under  the  general  appropriation  for  improving  the  Missinsippl 
r«r  from  Cairo  to  the  Head  of  the  Passes,  no  separate  app  ropriation  is  asked  for. 

FINANXIAL  STATEMENT. 

Improving  MimaHppi  River  (no  limit), 

I  Levees  on  Atchafalaya  Front : 

Jaly  1, 1886,  amount  available 1511.35 

Oetober  5, 1886,  amount  allotted 40,000.00 

Total 40,511.35 

July  1,  1887,  amonnt  expended  daring  tbo  fiscal  year,  exclnsive  of  out- 
standing  Uabilities  Jnly  1, 1886 40,511.35 

\  Levees  on  Tensas  Front : 

Jaly  1, 1886,  amonnt  available 1.413.72 

Kovember20,  1886,  amonnt  allotted 11,100.00 

Totol 12,513.72 

Jnly  1,  1887,  amonnt  expended  daring  fiscal  year,  exclusive  of  out- 
sUnding  liabilities  July  1,  1886 10,613.66 

July  1,  1887,  balance  available 1,900.06 

Protection  of  levees : 

March  4, 1887,  amount  allotted 7,000.00 

July  1,  18o7,  amount  expended 503. 82 

July  1,  1887,  amonnt  available 6.496.18 


SURVEY  OF  THE  MOROANZA  REACH. 

%%8arvey  of  the  Morganza  Reach  was  called  for  by  a  resolution  of  the  Commis- 
I  of  November  26, 1886. 

Iieobjeot  of  the  survey  was  to  obtain  prclirainarv  data  from  which  to  note  the 
et  of  the  closure  of  Morganza  Crevasse  upon  the  cuannel  of  the  river  in  the  vioin- 
For  this  purpose  fifteen  cross-sections  of  tbo  reach  have  been  carefully  made, 
■snently  marked  and  referred  to  the  Memphis  datum,  so  that  they  can  bo  re< 
led  At  some  future  date  for  comparison. 

hmmurej  waa  only  intended  to  establish  data  for  future  comparison,  bnt  as  the 
itiima  were  nearly  coincident  with  those  made  in  1883,  under  the  direction  of 
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the  CommiMion,  I  lutre  had  then  teotioM  plotted  on  tho  mm&  Aaat  witli  f 
tbe  prennt  snrvBj,  kad  tfan  fbllowlDg  eompantiTo  tehleof  HeM  aad  hydnal 
prepared; 


An. 

H;dn«lk»diu 

Ctou  Hollon. 

1^89. 

1SS7. 

.™_+, 

"" 

-Ik 

IH,i«3 

ill 

85,737 

— isTO 

aria 

■7.7 

a: 

»5 

«.7 

t3.t 

M,l     " 

^ioi 

The  UoTganes  CievMae  bM  been  openfor  thirteen  years,  nine  of  which  (vtrepi 
the  survey  of  1H83.  It  wunld  seem  thttt  dnrint;  this  time  the  chnanel  of  the  rit 
leutsofar  m  )t  wm  affected  by  the  crevasee,  woatd  have  attained  a  atateof 
llbriam,  hut  the  table  <loes  not  Indicate  tbat  it  had.  Of  the  Itfteea  cross-sec 
Nos.  1,  S,  3,  4,  5,  6,  and  7  were  above  the  uuiD  orevaaee  chajiDel,  and  Koa.  6,  d, 
1^  13, 14,  and  IS  below. 

Od  the  aeotjona  from  1  to  7,  above  the  orevaaee,  there  ia  an  average  docreaae  ii 
of  0,454  sqaara  feat,  and  an  average  deereaae  in  hydraalioradinaof.tUy  percent 
the  aectfona  fh»m  H  to  15,  below  the  crevasae,  the  average  docreaae  in  area  is 
■qnare  feet,  and  the  average  deoreaae  in  hydraulio  radiua  ia  .150  per  cent.  Tl 
crease  la  nearly  four  times  greater  below  the  crevasse  than  above. 

The  table  eovera  a  period  of  fbrty-aeven  montha,  ftom  Febraary,  1883,  to  Jan 
1887,  daring  wiiluh  linie  loar  flooda  had  paased. 


The  neceaaary  preliminary  data  being  now  at  band,  it  ia  hoped  that  the 
this  orevaase  on  toe  river  ohannel  will  aoon  be  definitely  and  poaitively  esta 


e  • 
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OOMJfmOIAL  STATISTICS. 

Exact  iDfonumtlon  is  not  obtminable.  bat  it  is  estimated  that  there  is  received  au- 
HaUy  at  NateJiei«  Miss,,  abont  40,000  tons  of  proyisions,  groceries,  machinery,  7,000 
tm  eotton  seed,  and  85^000  tons  coaL  The  shipments  are  abont  40,000  bales  of  cot- 
iMSDd  4,000  tons  oil  prodnots.    Abont  1,S00  steamers  arrive  and  depart. 

At  Vidaliai  La.,  the  reoeipts  were  abont  8,000  tons  produce,  provisions,  and  ma- 
slbisry,  and  the  uiipments  abont  10,000  bales  cotton  and  2,000  tons  cotton  seed,  bnt 
anilroad  reoently  oompleted  to  Trinity,  La.,  has  added  materially  to  the  commerce 
^Tidalia. 

Ills  work  is  in  the  collection  district  of  New  Orleans,  which  In  the  nearest  port  of 
sttiy. 

PINANCIAL  STATEMENT. 

Joly  1, 1888,  amonnt  available |1,000.6& 

Mf  1, 1887,  mmonnt  expended  daring  the  fiscal  year  ending  Jane  30,  18B7, 
euhisive  of  outstanding  liabilities  Jnly  1, 1886 175.00 


Jnly  1, 1887,  amonnt  available. 


825. 6& 


ijytfiUnls  value  of  plant  belonging  to  the  United  States  and  need  upon  the  improvement 

of  Mibiissippi  Biter j  fourth  district. 


ClaM  of  property. 

Approxl- 
BDMevalne 
July  ],  1887. 

Class  of  property. 

Approxi- 
mate Taluo 
July  1, 1887. 

4lnBffr  fffnfmf  yfftti^n 

$13,000 
6^000 
5,000 
8.000 
3,000 
8.000 
51,550 

1  floatins  storehonse... 

$1,400 

mbttmiiUiJ*knOnnNe.2.,.m, 

Tools  and  sppliances 

Offlco  famitnre  

8,600 

700 

^^^ZkmMh   Ih^lTJ  """""""" 

8urv(*yiDK  inatrunients 

1.50O 

Jiwi  1  tv*^  ¥%frT" 

MisoeUaneoua 

1,800 

Total 

^^^g?^  T  TT/T. '. .],].]]..,],, 

SI,  150 



JM^eMlian  eugineere  employed  on  works  of  river  and  harbor  improvemmt  in  charge  of 
CtJL  Dan  C.  Kingman^  Corps  of  Engineers,  to  June  30,  1887,  intlusivef  under  the  river 
mi  harbor  appropriation  act  approved  August  5,  1886. 


3hBs  tad  pUeo  of  realdence. 

Months 
employed. 

Compen- 

sation  per 

moDtn. 

Where 
employed. 

Work  on  which  employed. 

X.&Dooflaa,  Vow  Orleans 
Do 

101 
10| 

$140 

175 
155 

New  Orleans.. 
....do ■ 

. as. do    ..•••.... 

New    Orleans    Harbor,   levees, 

month  of  Ked  River. 
Levees. 

^.  6.  Piieei  New  Ohrleans . . . 

Mouth  of  Bed    River  and  New 

Orleans  Harbor. 

Dan  C.  Kingman, 
Captain  of  Engineers. 


F  1. 


leport  of  assistant  engineer  price  om  work  in  new  orleans  harbor. 

United  States  Engineer  Office, 
^  New  Orleans,  La.,  April  7, 1887. 

i  tas  I  liave  the  honor  to  submit  the  following  report  on  the  work  of.  improving 
tti  iHffbor  aS  New  Orleans,  La.: 

Cm  Oelaber  6, 1886,  the  work  of  repairing  the  plant  was  begnn.  As  no  work  had 
Ism  dons  sloee  Beoember  1, 1884,  the  necessary  repairs  were  qnite  extensive. 

no  work  of  constracting  submerged  Spur  No.  1  at  Qonldsboro  was  commenced  on 
fcrsibot  S9«  and  the  spur  was  completed  on  January  6, 1887.  Construction  of  Spur 
ilL  0  voa  b^[UD  the  nnxt  day,  and  it  was  finished  on  February  3. 


A.A   ::     .s=i.  — -  -  -iJrfa 
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The  etem-wheel  steamer  General  Newton  was  iu  very  bad  coDdition,  having  been 
py  mach  strained  by  the  work  of  previons  years,  and  no  money  had  been  available 
r ber  repair.  It  was  thonght  that  it  wonld  be  hardly  safe  to  take  her  ont.  How- 
ler, a  sQitable boat  conid  not  be  ehartered  in  New  Orleans,  and  time  did  not  x)ermit 
f  going  elsewhere.  Accordingly  the  Newton  was  hastily  and  temporarily  strength- 
Ma  and  repaired  where  she  was  consnionously  weak. 

Pkeparations  were  poshed  as  rapidly  as  possible,  and  on  Angust  12  the  Neieton, 
M  coal  barge  in  tow,  left  for  the  month  of  Red  River,  whore  she  arrived  on  the 
nmiDgof  thel4th. 

Owing  to  the  lateness  of  the  season  and  the  low  stase  of  the  river,  it  was  thought 
Iht  the  chance  of  suocessfnl  work  was  rather  more  than  dubious.  A  careful  exam- 
Mleii  of  Old  River  was  made  on  the  14th,  and  although  a  least  depth  of  30  inches 
lasfonnd  it  \fha  thought  that  there  was  a  phance  of  maintaining  navigation. 
The  Newton  proceedMl  at  once  to  the  Government  landing  above  Natchez,  Miss., 
Mk  on  board  the  soiaper  which  had  been  loft  there,  and  with  the  two  quarter-boats 
Ri  the  ateam-laonoh  Buhy  in  tow,  returned  to  the  mouth  of  Red  River  on  the  mom- 
If  of  Angnst  16.  The  derrick  for  raising  and  lowering  the  scraper,  which  hung 
MB  the  bow  of  the  boat,  was  rigged  up  as  soon  as  possible,  and  on  August  17  the 
mk  of  scraping  on  the  bar  at  the  mouth  was  commenced.  On  that  day  there  was 
iokannei  with  a  depth  of  3i  feet  over  the  bar.  On  the  2Uth  the  depth  had  been  in- 
lawed to  5}  feet  by  the  scraping  process. 

fietaping  on  the  bar  was  continued  until  tbe  27(h,  when  it  was  ascertained  that 
Utbe  mod  had  been  removed  and  oiily  sand  romsiined.  On  this  the  scraper  made 
■t  little  impression,  and  scraping  was  discontinued.  The  Nevcton  was  thou  anchored 
athe  bar  and  an  attempt  maide  to  wash  out  the  sand  with  her  wheel.  This  was 
Mtlally  snccessful,  but  as  the  boat  could  only  be  secured  in  one  position  and  the 
■r  was  QUO  feet  across,  some  other  means  had  to  be  devised  to  carry  the  washing 
Itesn  clear  across  the  bar.  Accordingly  clnstors  of  piles,  about  50  foct  apart,  were 
Unn  in  a  row  along  the  edge  of  the  proposed  channel,  from  deep  water  in  theMissis- 
fe^  River  to  comparatively  deep  water  in  Old  River. 

The  steamer  Osorofaarrive<l  on  September  i:^,  to  relievo  the  Kewtany  and  the  scraper 
■d  attachments  were  transferred  to  her.  On  September  17  the  clusters  of  piles 
bl  all  been  driven  across  the  bar,  aud  it  was  doterniined  to  give  the  washing-out 
pneesi  a  thorough  trial.  Authority  for  the  repair  of  the  2setv1on  had  not  yet  been 
■neired,  so  she  was  retained  on  the  work.  On  the  morning  of  the  I7th  the  two  boats 
*m  placed  in  position  on  tbe  enter  edge  of  the  bar.  Their  position  and  method  of 
•^nations  were  as  follo.wsi  The  Osceola  laid  in  next  the  cluster  piling,  to  which  she 
VIS  tirmly  lushed,  her  bow  pointing  ont  into  the  Mississippi  and  her  wheel  being  just 
■a  tbe  edge  of  the  bar.  Tbe  Newton  laid  alongside  the  Osceola,  to  which  she  was 
■Nnrely  fastened,  so  that  her  wheel  was  immediately  opposite  to  and  on  lino  with  the 
(ktmla^i.  The  cnrrent  was  settiug  from  the  Mississippi  into  Old  River  and  the  wheels 
Bf  both  lioats  were  started  with  the  current,  which  was  accelerated  to  such  an  extent 
ibit  all  the  sand  for  about  LO  feet  astern  was  washed  away.  When  this  had  been 
^kne,  the  two  boats,  »till  lashed  together,  were  dropped  back  about  00  feet  along  the 
pilnijr  and  the  wheels  again  started.  This  was  continued  until  the  boats  hud  worked 
ntirely  across  the  bar  and  into  deep  wafer  inside.  On  the  morning  of  the  17t  h  sound- 
iigB  on  the  bar  gave  a  channel  with  a  depth  of  only  3^  feet.  On  the  evening  of  the 
17tb,  after  the  boats  had  washed  tiie  channel  across  the  bar,  soundings  showed  a 
ckiunel  with  a  least  depth  of  G  feet,  and  there  were  numerous  holes  with  a  depth  erf 
10 lest  The  two  boats  continued  to  work  successfnlly  in  this  manner  until  Septem- 
W93,  when  the  Newton  returned  to  New  Orleans  for  repairs.  The  Osceola  contmucd 
tbe  washing  process,  occasionally  using  the  scraper  where  clay  stratas  were  developed, 
ntil  the  sliding  banks  closed  navigation  in  the  ''Out"  and  there  was  no  object  in 
keeping  water  on  the  bar.  The  channel  washed  by  one  boat  is,  of  course,  not  so  wide, 
Mr  IS  it  so  deep  as  when  two  boats  are  used. 

Od  Aognst  W,  shortly  after  scraping  on  the  bar  was  commenced,  three  small  barges 
■da  pile-drive  I*,  kindly  loaned  by  Captain  Rossell,  from  the  third  district,  arrived 
tt  tbe  month  of  Red  River. 

Do  Angnst  22  a  force  of  laborers  was  organized,  and  they  commenced  cutting  brush 
pd  piles  for  dike  constniction.  The  location  of  the  first  dike  in  the  '*  Ont"  near  sec- 
ien  fi,  having  l)een  determined  on,  the  pile-driver  commenced  driving  piles  on  the 
lib,  and  the  first  dike  was  completed  on  tbe  28th.  In  the  meanwhile  the  river  con- 
iming  to  fall,  a  dry  sand-bar  made  its  appearance  at  the  mouth,  making  two  chan- 
ehat  that  place.  It  was  noticed  that  a  portion  of  the  Mississippi  water  entering 
Id  River  at  the  upper  channel  returned  through  the  lower  channel.  As  it  was  abso- 
itely  neeessai^  to  the  snccess  of  the  dike  work  to  have  all  the  water  possible  pass 
iroogh  Old  River  to  the  Atchafalaya  it  was  decided  to  close  the  lower  or  return 
annal.  A  dike  or  dam  about  350  feet  long  was  built  from  the  main  shore  below  the 
Mth  out  to  the  dry  bar,  entirely  closing  this  channel.  The  construction  of  other 
kcea  in  Old  River  was  then  nndertaken,  and  at  all  wide  places  clear  throu^ViXo  Wsa 


_.  _     _  . .  .   n  tin  cband  I 

MDiMMil  4f  jftBri  arwA  Bad  tkeAct  of  (he  iliktawMls 
•iz  in~  uii'  •■MP'""  "TT  nniu.'T.  gojiuH'e  >b<1  br  ia^»  dl^aoce  brlov.  When  thi 
Mc^iui  T  IE  ■iiuinuwti  ';f  ui<i  -ii*.'  \^  4iit»  bad  boi  linle  c&cl 

X.  ':i?  :  ^-3  *b<i  'oe  -t.fi  v-trc'  ii^l;  la  cbefenowinf  iii  i Fint,  tsonnsC 

::1^'  '  -!-■•  V'T-  Lr  --rs  ic  :3d  _ae  <ii  tfee  prepotii  dika.  The  piles  TeRipaecddNil 
;  w-'i^j—  r';>-  •r*-^  S;~ir:F3  :^  ro vs  v^  aJboEt  3  fcM, and  ihuqncevMfilM 
■IT  J  *  .  '.T  if-iait.  ri^!  2rw  iiromn  3«iii{lAiddia(,aiiaU7.  wilb  the  baahf  t<q«  oot- 
•■•I*-  'i-  -,  -i-^i  mT-!3'  -->;-;r;.iT:B=X-  At'ler  tbr spore  tiMweratkelwaiDvaorpilM 
jiU  .'T-j.  *;_■■:  13  4J>:t4  UR  TUM-^ar£i«e,  b«|giUkd  wiik  Mod  wen  plandoBbif 
~!  «•;  ^I'  -M  lr:ail  k  *=  U^  :^t^=.  :l  in.  {iatt:b>li.  £arh  dikoa  mre  oniy  trmpcm;, 
>q-  -:>~  «<;!:''«  :-i!  ^-iziuum  xr  -wx-Kh.  ihiej  mttbailiTtrj  ttteaa^l fHaxiag  low-vurr- 

•>j  J.  :f:.--'£^ -^irtTiL-l:::j';r^u-.^ic£of:h«l»Dki took  piBM between tbe'-DBid 
r~'^'  *  *:>;'^':  -  •.::Ba^£.~  >'.'  i^j^irV  Eii'ihe  tbaonel  (idb  this  cioac  iras,bo>ntr, 
^iMcr*'  .  ~  '  Si:'?*;c:^i;r  si. -vhcn  1::3:;»  an-iridiceacoaiBKiieed  lo  develop betvKi 
L'. i»  •  i:-.  TiTiT  A-1  C^'c-.=.  Fphs  :V.d  time  oa  madlnnipa  and  ridges continiaJ 
lu  ra?  z  --•■  .1az.-j:'.  -r.'.'j.  ^T^jr  rikpiiL^.  FicqaeDdy  in  a  few  faoniB  the  cbuul 
«\'<i'<  .-f-z'.r^  i  .-i^a,:^  :?  T'):dl.7rjliMnieuil  bom  ituscanae.  To  add  toihediS- 
taLzjz*.  '^■.-  :srT^=.-.  -ij:.<jj.  i;=':e  tbf  voBLJr^aL-emeDt  of  work  had  been  nrnDiDf 
ta>:ez'y  i>  "=  :--r  }Ld-'.«'.;r:  io-katiI  :hc  AiuEiaC^aja.  Iwcame slack,  cansed  Ii^itm 
^?iici  !»•:  ^T-r  ill  •''•I'.ti'-i'i  -.'.•  d::  :i~cBipt  <tjs  oiade  to  blow  ap  ibe  mtiU  ridjn 
3iri;  Alii  t.!-.:: -t  .:^  il;r-i'jf'»  p»v<Iki.  Tte  iiijI  va*  made  oq  a  riilge  «bicb  ei- 
a«iik-i  -;  iir  ^-Ei.'Mi  'i^  i'h.iE=el.  It  a-jiatiMit  2fnt  wide  aoil  there  tras  odIt  aboai 
1  ifL-C'-f  TiTci  ■£! -2.:  ■:»«,  Stase  cf  ; 3e  [>on Jer  ITU  i>l^rd  in  ;!  bole  abuut  ifcei 
d«*?,  *■■:  <i:*  Tij^  Ij..; .  ■,  :-  p  w**h-^  r-ii:*  aa.l  ctrered  with  a  sjck  or  cIut.  TTif 
JkfMr  :::»f:i';>;  *i*  T-.-is-i  :  >  ^-.v-  ti^  iwst  nfs-oitj.  Thi^  efli-ct  of  th«  explosiuu  wuw 
ri.it:«-  •.■■.:  -t-:  ry.Z'  '?  j^  cox-:^  >tfc:i:u.  It  broke  op  the  uaivtiul  anUmiileit 
3is^^  fc-'!:tr.  *c  t^:  a  ^uo*!  iz.TK-t  w„r.;.l  Liv*-  w«fti<^  it  away.  A  depth  of  3  (M 
uT-r  "l-?  T  l.ri;  wjj  .  '.;j::  .h;  :..y  ;hi*  Kraa*.  hat  the  clay  co'itiDut^  to  «qnee»np 
inun  tlr  '.v-oc;.  »>  -L^t  i=  the  end  we  had  a  liJ^e  30  feel  wide  i iintead  of  5 foU. 
Had  •t-i^  1-m:;  ^  *?-:;':  i-  :r.e:i:  to  remove  the  ciateiial  luoacDcd  Ity  the  lilut,  the  le- 

X~'i  •iT.^.Z'r  tievi  loi>e<!.  ir<*r^  which  an  appatvtiily  iiiexbXDstilile  supply  of  nnd 
ac>!  hiiid  CI  ;i;i£::aliy  cvtr-  Tbe  mnd  lumps  aa<t  iiil};eii  coDiiDucd  tu  uume  a|i  vilh 
iaerea? '.  j;  rari^ity.  a=>!  Dv>twi;hTtaaitic  j  eiery  effurc  (be  chauiicl  cliwrd  to  niiTip- 
tioa  ou  O^'-.ober ->.  t'zvin  OcrnbrrSl  to'31  tberiTiri'ttlit.-Jleet,  readiugonthcIatlH 
date^7  od  tbe  Red  Ritcr  LaudiaK e'aa;^. 

Then  ttatry  no  prospect  of  fanb^r  simrwfal  work  nolil  the  river  rose,  the  [iliii' 
WM  !a:J  n[i  aa  J  tbe  fonw  d:»char^ed. 

On  yaT«:i]l>er  ^1  a  ri»e  from  Red  River  aod  tribniarios  csnwd  a  eirou{r  catreiit  into 
iha  Ui-^iteippi  aod  pl^e  iwOicient  water  for  navigation.  The  material  sconreil  Kit 
of  Oid  Eivrr  h\  the  I'nrteDl  caused  tbe  bar  at  ihu  uioulb  to  ihoal.  atid  I  ho  Otttlttt- 
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Md-fl*ta,  has  MRiuMd  »  gjnmt  many  of  the  characteristics  of  a  hish-water  outlet 
moo.  The  niQd-llsto  have  beoome  defined  banks,  with  a  growth  of  willows  on 
hem.  Tha  poola  haiva  lllied  up,  and  the  orofls-eection  has  become  regular  and  almost 
BBiioiTeiihir  helwaen  the  defined  banks.  Instead  of  two  or  three  low- water  shoals, 
ha  bar  at  tito  mimlh,  tito  " CKst/'  and  the  **  Crossing,"  there  is  now  a  continuous  shoal 
ttm  the  MtaiMiept  to  the  head  of  the  Atohafalaya.  The  nearly  total  closure  of  the 
^NMee  Fnnft  by  leTeea.  thiia  prsventins  the  escape  at  high  water  of  the  Mississippi 
ito  the  Tensaa  Basio,  has  apparently  oneoked  the  enlargement  of  the  Atchafala^a, 
mt  the  pioblain,  ae  fkr  aa  th^  commercial  interests  are  concerned,  of  maintaining 
MT'Wttter  naTigation  between  the  Mississippi  and  Red  and  Atchafalaya  is  still  un- 


80  lar  as  the  preaent  temporary  methods  are  concerned,  by  beginning  the  work  of 
srwiiig  out  the  mud  at  Ash  Cabin  about  the  time  the  river  fell  to  a  2U-foot  stage  on 
he  Bed  Blver  Landing  gauge,  there  would  be  a  much  greater  probability  of  the 
hamiel  being  kept  open. 

Mr.  W.  G.  Price,  assistant  engineer,  was  associated  with  me  upon  the  work,  and 
■■dafsd  the  aaoat  eflicient  assistance,  both  in  ori^nating  and  carrying  out  the  various 
lethoda  by  which  it  was  hoped  to  maintain  navigation. 
Very  leapeetlhlly,  your  obedient  servant, 

*  H.  S.  Douglas, 

AaHstant  Engineer, 
Capt.  Dan.  C.  Kixomax. 

Carpe  of  Jsngineere, 


F  3. 
■troKT  or  atTBysTOB  haBdibk  on  trs  survrt  of  the  atghafalaya  river. 

New  Orleans,  la.,  March  1, 1887. 

fin :  I  have  the  honor  to  snbmit  the  following  report  of  (he  Atchafalaya  River  snr- 
WMid  the  method porsoed. 

tfcs  portion  of  the  riyer  embtaoed  In  the  survey  lies  immediately  iu  front  of  the 
ttea  of  Simmsport,  La.,  and  extends  from  the  mouth  of  Bayou  dos  Glaizes  to  a  point 
dtwB-atteam  about  9,000  feet^ 

Ai abasia, a  oarefoliy  chained  traverse  liue  was  run  between  the  above  points  on 
Wth  banks  of  the  river,  the  stations  on  which  are  permanently  designated  by  iron 
tabssS  imdies  in  diameter  and  driven  to  a*depth  of  from  2^  to  3  feet  iu  the  ground, 
cteiding  above  about  li  feet. 

Cfoti  sections  of  the  river  were  made  at  right  angles  to  the  line  of  current  at  inter- 
Tibof  not  more  than  100  feet,  with  tho  initial  points  of  same  resting  on  the  west  bank 
|nrtioS.  All  seetions  were  extended  from  levee  to  levee,  and  on  every  fifth  section  the 
VMS  weteprodnoed  500  feet  back  of  both  levees  to  show  the  slope  of  ground  surface. 
VyMmaof  the  level  the  bank  elevations  were  acquired.  Soundings  were  made  on 
•Ntiona  not  more  than  30  feet  apart  and  located  with  one  transit  stationed  at  the  end 
ela  base  line^  thrown  at  right  angles  to  the  line  of  cross-section.  Distances  to  sonnd- 
JMimesofed  by  sec^  of  natural  tangents.  All  soundings  are  reduced  to  the  zero  of 
Bme^a  Landing  gauge.  Elevations  referred  to  the  same  plane. 

Or  tha  eompleUon  of  the  cross-sections  the  entire  area  of  the  river  embraced  in  the 
•iwi  waa  aoonded  by  means  of  float  soundings.  Soundings  were  located  by  the  in- 
taeiftlioD  of  two  transits  positioned  at  traverse  stations. 

hi  all  aboat  13,000  sounaings  were  taken,  many  of  which  by  reason  of  their  too  close 
pMdiiity  were  njjeeted,  but  aa  will  be  shown  by  the  chart  sufficient  depths  were  ac- 

ffitoahow  a  good,  clear  profile  of  the  bottom  and  designate  any  existing  irregu- 

An  tiqwgraphT  within  a  distance  of  about  700  feet  of  the  river  bank  was  measured 
vith  tnibm  and  stadia,  and  also  enough  of  Bayou  des  Glaiaes  to  define  its  position 
Miflatnmee  Into  tho  Atchafalaya. 
Iheaoteaof  the  above  survey  have  been  compiled  and  remain  on  file  in  this  office. 
Tory  respectfally, 

W.  J.  Hardee, 

Swrvejfor. 
Ctpt  Dan  C.  KmoifAN, 

C^rpe  of  JeyfaMeri,  17.  8.  Army,  New  OrZf «im.  La, 


i 
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IT  msatXEMX  BOCOt-U  ox  COXfTKl'CTIO.'t  AND  K 


Al  4M*e  -e  last  aaHul  ittm*.  Jbdc  3P,  UM^  u 
af  ^mta.    Tbe  kmca  prcTiosaly  bwlt  i 

^at  MBe  mur  vasfc  waa  antaaaiy  tu  Un  Uailed  SulA  k 
«^  aarf  tnaa  Gnen'a  lo  Fairriew.  Tin  fnpa  existing  v 
■  fallows:  Ob  Ibe  Traaan  Fioat,  DiaBood  laUnil  Beiid,  Oonecre  G 
k  Hawk  to  ICe>1  Bivcr.  Oa  tka  ArekaUaja  Front.  Horsanu  Cn** 
»CniaMe,  whiek  Ibe  pr*aeat  lerca  cloan.  is  lorateil  on  Ihc  r^ 
lak  of  ik«  linr  la  tba  Mocgaasa  BMid,  aboat  10  uilra  aboTe  (be  town  of  Si 
Sata.  ItariBf  Ibe  AaoA  of  l-^TI  ifce  Mw^mia  Lcvn  was  awept  awaj.  aid  If 
jran  Um  cn^aioe  mcaiii«l  open.  penaildti)t  ike  c«rape  of  an  enormous  colna 
«at*r  fn>ai  the  lirer  darinc  q*"^*-  *<^  omHawing  a  large  area  of  ronnir;. 
iaa-*64  the  levee  waa  rrboUl  ill  tl>«  eipenae  of  the  Slslts  but  it  had  Hoamlj  i 
MluleMd  wken  it  waa  again  swept  away  by  the  Oood  of  liM. 

Tkia  dttaaler  gars  liae  to  a  ^paUr  itopmaioD  that  il  *aB  aJmoet  iuiposciUl 
boiM  a  line  of  leree  at  this  point  that  woald  stand.  Some  special  difficalti«l 
dDabifdi;  did  exut,  as  tke  line  fur  a  leree  urce»arilycrosM«  over  rid^n  and  fn 
alar  biilecka  of  loose  sateiial  depoaited  by  Ibe  river  doriug  doods,  and  wul' 
liaUe  to  [iM  over  baried  iaa»ej  of  drift  logs  or  bmab.  ' 

In  ardei  la  aroid  tbeo»  aaarcLa  at  danger  to  tbe  pre^nt  tev«e  PitraordiMtTI 
ealiooa  wmb  takea.  W«ik  was  ooauaencod  October  13,  Itm,  and  viae  iroeMnM 
Ibo  Ibllowin^  Muuier:  After  tke  Mirfaee  Lad  been  thoroughly  ctearetl,  amarkd 
orTarriae  widlkanddeplli  waa  dog.  Tbia  ditch  waa  excavated  clear  thtoo^ 
»alanal  SepoMled  silicA  IS74.  down  to  tbe  original  boakshol  soil,  whieb  wis  U 
tune  «Bllivated  land.  In  tome  ca&ea  this  ditch  had  a  depth  of  lii  feet.  It  in 
coons «r  tb«^MaT»lioii  logsur  rack  heaps  were  diKvvertil.  Ihe>  ivete  dng  ool 
icoMvcd  bernnd  tbe  base  of  tbe  lere«  and  Iheditrh  filleil  iu  with  clay.  Asidi 
tiooalpreeaDlion,  long  iron  tods  were  used  to  probe  ibegronni)  and  delect  Ibiti 
eneaof  logs  or  tack  heaps.     After  the  rofgoing  bad  b««n  iloiie  the  eiubankoienli 


Thre  diitieDsioiM  of  the  embankment  were  a«  foUons:  Width  of  crown,  10  fwt;l 
alopea,  3  to  1,  and  at  snme  special  plaeea  -)  to  I.  Thu  levee  vias  strenglhcllMl  « 
banquette  or  tetiace  SU  feet  wide  on  the  land  iiile  wherever  the  Inveo  wm  mort 
e  feet  high.  This  f^ves  a  base  of  160  net  fur  a  height  of  20  feet.  Tbe  eitrent: 
'"  -la^  feet.    Tbe  total  length  of  the  present  Morgauza  Levee  is  Sf.aTiO  fMl[ 

B  the  flo  -"     '  ■'-"      -  .  s- -■--  .~n^  --       --    --■ 


grade 


I  about  2  feet  abo' 


lloyd  of  ISbS,  and  ii 


B  270,523  cubic  fl 
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I  Febmaiy  14, 1887.  Kempe  Levee  is  now  seriouoly  tlux'ateaed  by  the  rapid 
'  the  riyer  hank  Id  firont,  and  it  is  thought  that  the  embaDkmeut  will  be 
from  thia  eanae  before  the  flood  of  188ti.  A  break  at  this  point  will  be  yery 
id  i>ennit  of  the  eooape  of  au  enormous  yolume  of  water  from  the  river. 
oX  Leyee  i«  that  portion  of  the  United  States  Green's  to  Fairview  leyee 
irongh  the  Glaeaoock  Swamp.  During  the  high  wat«r  of  1886  the  levee  was 
K)  be  in  a  dangerous  condition,  and  a  breakwas  only  prevented  by  the  ezer- 
urtiea  living  in  the  neighborhood.  This  weakness,  being  unexpected  and  ap- 
macconntable,  g^ve  nae  to  rumors  of  defective  construction  ;  that  logs,  bar- 
had  been  placed  in  the  embankment.  Upon  the  decline  of  the  flood  the  true 
I  discovered.  The  borrow  pits  dug  in  the  construction  of  the  levee,  being  in 
;  soil,  which  is  non-absorbent,  remained  filled  with  water  the  year  round,  and 
its  a  colony  of  beavers  had  located.  They  had  made  their  dens  or  houses  in  the 
lankment  iteelf,  and  had  tunneled  almost  through  at  several  points.  An  in- 
waa  made  and  one  place  discovered  (the  point  at  which  a  break  had  been 
d)  where  the  beavers  had  made  a  hole  entirely  through  the  embankment, 
being  thickly  overgrown  with  young  trees,  briars,  and  weeds,  it  was  impos- 
»teot  all  the  damage  that  had  been  done. 

was  put  to  work  December  21,  1886,  and  the  first  work  undertaken  was  to^ 
levee  of  trees,  briars,  etc.,  and  in  doing  so  six  separate  places  were  discov- 
re  the  embankment  had  been  borrowed  into  by  the  beavers.  A  ditch  about 
long  was  then  dug  to  drain  the  borrow  pits  into  the  river  and  deprive  the 
f  their  harbor.  This  ditch  was  twice  closed  by  the  beavers,  but  nitimately 
T  portion  of  the  water  was  drained  off.  The  work  of  cutting  out  the  beaver 
tie  levee  was  then  commenced.  The  main  passage-way  to  the  den  generally 
the  outer  edge  of  the  levee  berme,  in  the  borrow  pits,  and  concealed  by  the 
'his  passage-way  would  have  several  branches  leading  into  the  den  in  the 
the  levee.  The  den  was  generally  located  under  the  land  slope,  and  was 
e  to  four  stories  in  height,  the  first  being  about  on  a  level  with  the  natural 
'  the  ground,  and  the  uppermost  one  nearly  up  to  the  crown  of  the  levee, 
y  to  the  levee  cool^hardly  have  been  greater,  as  it  was  reduced  to  a  mere 
was  liable  to  a  collapse  at  any  time.  In  repairing  the  damage  it  was  found 
to  virtually  rebuild  the  levee  at  several  points  for  a  length  of  from  25  to  30 
;bt  beavers  were  killed  by  the  workmen  during  the  time  they  were  engaged 
lairs.  On  March  3, 1887^,  the  levee  having  been  placed  in  a  safe  condition, 
suspended  on  ac^unt  of  high  water.  As  soon  as  the  river  falls  it  will  be 
to  deepen  the  ditch  already  dug  and  dig  another  at  a  point  further  up  the 

18  can  be  learned,  this  is  the  first  instance  in  this  district  where  levee  em- 

M  have  been  injured  by  beavers.     Had  a  crevasse  occurred  at  this  locality, 

rery  likely  have  been  attributed  to  faulty  construction  of  the  levee  or  to 

^  of  crawfish,  and  not  to  the  true  cause,  the  beavers. 

tion  of  the  United  States  Green's  to  Fair\'iew  levee  passes  through  the  Deer 

itation.    At  this  point  the  river  bank  is  caving  very  rapidly,  and  provision 

levee  has  been  made  by  the  Commission. 

'ees  generally  throughout  the  district  are  in  good  condition.    They  have 

plac^  under  any  severe  strain  during  the  past  season,  as  the  flood  of  18(^7 

y  moderate  one. 

3  of  levees  is  now  continuous  on  the  Tensas  Front  from  the  head  of  the  diH- 

)ugere's  Landing,  in  Concordia  Parish,  with  the  exception  of  the  Diamond 

nd  Gap.    Between  Bougere*s  Landing  and  the  month  of  Red  or  Old  River 

only  isolated  pieces  of  levee  on  the  high  ground,  the  principal  gaps  being 

Crevasse  and  from  Black  Hawk  Landing  to  Red  River. 

^.tchafalaya  Front  the  levees  are  now  continuous  from  Red  River  to  the  forts. 

y  respectfully,  your  obedient  servant, 

H.  S.  DOUOLAS, 

AN  C.  KiNOMAN,  Asaiatant  Engineer, 

Corp$  of  Engineers, 


F5. 

•  of  assistant  engineer  douglas  on  survey  of  morganza  reach. 

United  States  Engineer  Office, 

yew  OrleanSf  La.y  June  1,  1887. 

lave  the  honor  to  submit  the  followiDg  report  on  the  survey  of  the  Morganza 
»issippi  River: 

rey  was  made  in  accordauce  with  a  resolution  of  the  Commission  passed  at 
Jog  Noyemt>er  26,  188(5,  that  a  set  of  cross-sec tious,  not  exceediug  15  in 


L-*._V 


^■iiiaM^il; 
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JjnrUAL  REPORT  OF  THE  MISSOURI  RIVER  COMMISSION,  1886. 

Missouri  Biver  Commission, 

QmOB  OF  THE  PRESIDBNT,  1415  WASHINGTON  AVRNUE, 

Saint  LouiSj  Mo.j  November  17,  1886. 

The  HisBoori  Biver  Commission  beg  leave  to  submit  herewith 
•onual  report  upon  the  operations  in  their  charge  for  the  fiscal 
ending  Jnne  30, 1886. 

SURVEYS. 

The  survey  of  the  Missouri  Biver,  which  has  been  in  progress  for  the 

dght  years,  has  been  carried  on  by  the  Commission  mainly  with 

allotted  from  the  appropriation  for  improvement,  there  haviug 

only  a  small  balance  remaining  from  the  last  specific  appropriation 

this  work. 

At  the  date  of  the  last  annual  report  a  surveying  party  was  en  route 
Fort  Benton,  Montana.  On  July  4  they  began  work  at  this  latter 
'it  and  by  October  1  had  progressed  down-stream  a  distance  of  240 
[aUes  to  Trover's  Point,  where  operations  were  closed  for  the  season. 
fihe  work  of  this  party  was  preliminary,  and  consisted  of  secondary  tri- 
-ingalation,  levels,  and  the  establishment  of  permanent  bench-marks. 
bluing  the  winter  the  triangulation  work  was  adjusted  and  all  computa- 
tioiis  made,  and  the  base  line  of  the  previous  year's  work  at  Glasgow, 
KOiy  was  measured.  It  had  been  intended,  during  the  current  season, 
to  eomplete  the  work  near  Fort  Benton  by  filling  in  the  topography  and 
8873  BNG  87 183  2913 
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liyilmfrapby,  but  no  funds  being  availablefcr  the  pnpoK,  tbe Coq 
uiission  tiavv  ilccided  to  continue  on  the  lower  liTci  tlte  neante 
iri;iU)niI»tion  andestabliKhmentof  pennaneDtbeBdi-iuaiks,TludiinB 
j;  is  liii|ked  mav  lie  completed  between  FortLeaTenwurthtuidGli^ 
J  ilist.iiiiv  of  1!*:^  milcK,  dnrJDf;  the  present  season.  There  will  thtoii 
v'.t::i.  To  ivniplt'ti'  the  irork,  triangnlation  fh>m  F(ntLeaTeBTWth,Ss 
xiA.  ;>'>  Tni\'(T's  ToiDt,  Montana,  1^1  miles;  topogi^hy  and  hjdni 
v.'.y\:\  from  Von  Pifrre.  Dakota,  to  Fort  Benton,  Montana,  1,100  nuls 
(s:.i'''i>hnii>iii  of  itermauent  bench-marks  fiom  Fort  LesTenwoitli,Ki 
>;fr>..  :.>  Tivn'i-r's  IViint.  Montana, and  £romBoonville,Mo^totlieiMi 
.•:  :.\'c'  ::vcr.  a  total  disunce  of  1,908  miles.  The  total  eelutateda 
.:  -.:»  s-..:.h-ne4H]ed  work  ia  (165,000,  and  at' least  t50,000  Bboddl 
.  r«  ."ifv;  :.^ ::  annually  till  it  is  completed. 

'.  :it  ■l'i^iV  of  the  Ci>mniission,  besides  the  work  inddeotnl  to  t 
s. .  '^  w  2:^i:::;o:)tNl.  progress  has  been  made  on  the  compilation  ■ 
:j.;\^  J..■.^:-.  i-i  ;>:y»!i\il  dilA  already  collected.  Eightewi  watergui 
id^-.  :««::  ~.d::.t;i::]t'd  during  the  year.  The  records  of  all  km 
Vi.-i'.^  "iif  -H'»n  iVueott-J  aud  tabulated.  They  have  been,  eo&i 
vDih  :i^^  r^c-^^i-d  lo  a  common  datum  plane,  the  Saint  LodIb  city 
A*     A.  j^.;  ;ift  ;\an;\i  for  publication. 

y.i:  ..-.Ci.:*  v'C':l-.s  work,  see  reponof  the  Secretary  of  the  CommiW 
vl-A^-iA  A. 

<x>:raTErcnoK. 

.v-.v  »  .V,    v.sji...  f,  X^^XX  rKOM  SliirX  OTT,  IOWA,  TO  TOKt  BKXTOK,  MOW* 

^■t  A-i  i.i*  ^.t  -  .'.'ciaec  10  the  upper  portion  of  the  river  abowC 

...  •'.,1^  Tij.Os  a,^  :\vts  mainly  obstruct  navigation.  At  Git 
o... ;..  ..ku>  .,•■;  ,vcA:rjt-:*id.  as  a]s«  at  Uaophin'sBapidsandM 
.",1  ,■>  T  .:■.  x  .v.*;*,':  ;- *I!ois>i'sl>eing  either  to  increase  the  navi 
>n  -1.  1 1  ,  V.  .:•-'  T-j.:.:.^j  >y  damming  the  water  back  or  to  8» 
»»v  ^1"  •*  '  ^J  :*■•  -■.■•  .■•-■■;  ,-s2:r»:ing  the  force  of  the  cnrrent.  Tb 
•vv  vx  '..- .  .vv  ■  ^-'.\-vs>.:--    lb*-  cew  plant  ordered  for  the  workl 

"^v.,    !v  ..i,v*,  -I  .■■-■"■-l  •■■«■»,  :s!he  fall  of  1SS5  to  the  end  of  the  fit 
,>  ?.«■  X\'j  .:.-gy  N>-.VNi  oaring  for  the  public  property, 
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li  and  on  Jnly  24  work  was  leBam^  on  the  revetment  of  the  left 
In  Bcmton  Bend.  This  work  progressed  steadily  till  October  8, 
the  mattress  work  had  been  carried  downstream  a  distance  of 
ftet  and  ^^artially  covered  with  stone.  The  boats  employed  on 
rdriE  were  ihen  hanled  ont  of  water  for  safety  during  the  winter, 
reie  launched  again  in  the  spring  when  the  ice  had  ceased  mnning. 
:  was  then  resimied,  and  the  work  of  placing  the  rock  covering  on 
imer  portion  of  the  bank  was  completed.  In  carrying  ont  this 
tpere  were  used  7^2  cords  of  bmsh  and  12,^05  cubic  yards  of  rock, 
iding  the  banks  above  water  83^94  cubic  yards  of  earth  were  re- 
d  by  the  use  of  a  water-jet 

ling  the  season  some  2  miles  of  badly  c  jiving  bank  was  substan- 
'  revetted  and  the  caving  at  once  stopped.  Below  the  limits  of 
roik,  however,  the  caving  has  gone  on  at  the  same  rate  as  before, 
leck  this  and  complete  the  work  the  revetment  must  be  extended 
D/eet  fiurther,  which  it  is  expected  will  be  done  during  the  spring 
17.  There  will  still  remain  the  extension  of  the  El  wood  revetjnent 
Imonti  about  18,000  feet«  which  cannot  be  undertaken  till  further 
^nations  are  made. 

r  details  of  the  work  attention  is  invited  to  the  report  of  Assistant 
aters  Fox,  in  local  charge.  Appendix  O. 

n$as  City^  Missouri. — ^Work  at  this  poidt  consisted  in  revetting  the 
g  banks  in  Kaw  and  Quind^ro  Bends.  Work  on  Kaw  Bend  was 
a  in  the  spring,  and  3,000  feet  had  been  revetted  at  date  of  last  re- 

By  the  end  of  July  all  the  plant  available  had  arrived  on  the 
id,  and  on  August  3  work  was  resumed  in  Kaw  Bend.  The  first 
feet  of  mattress  constructed  had  a  total  width  of  90  feet  from  the 
f  the  graded  bank,  60  feet  being  beyond  the  line  of  low  water, 
emaining  6,400  feet  had  a  total  width  of  110  feet,  of  which  75  feet 
leyond  the  low-water  4ine.  The  upper  bank  was  sloped  to  an 
ge  grade  of  3}  to  1  by  hydraulic  graders. 

)  completion,  early  in  October,  of  this  7,700  feet  of  revetment 
K)  during  the  season),  effected  a  junction  with  the  work  of  1882,  and 
leted  the  protection  of  the  upper  portion  of  Kaw  Bend.  The  work- 
arties  were  tiien  transferred  to  Quindaro  Bend,  on  the  opxK)site 
kf  the  river.  Work  here  was  begun  on  September  7,  and  the  mat- 
work  was  finished  October  27.  The  Quindaro  Bend  revetment  is 
ftet  long  and  135  feet  wide,  75  feet  being  below  low-water  line, 
mattress-boats  were  employed,  and  the  maximum  force  of  men 
igated  822.  Owing  to  the  failure  of  the  contractor  for  rock  to  ful- 
e  conditions  of  his  contract  much  trouble  and  delay  were  exj[>eri* 
I.  It  was  finally  found  necessary  to  haul  most  of  the  stone  needed 
igons,  and  the  work  of  placing  it  was  carried  on  during  the  winter 
pcing.  The  Kaw  Bend  work  was  finally  completed  on  January 
the  Quindaro  work  at  the  end  of  April.  In  the  execution  of  this 
14,159  cords  of  brush  were  consumed  and  34,608  cubic  yards  of 

In  grading  the  banks  75,419  cubic  yards  of  earth  were  removed 
e  hydiraulic  graders.  The  whole  work  was  of  the  most  thorough 
atiniEU^tory  character,  and  promises  to  afford  a  complete  protec- 
igainst  further  encroachments  of  the  river.  During  the  month  of 
mber  aU  the  boats  used  on  the  work  were  hauled  ont  on  the  bank 
ife-keeping,  except  the  tow-boats,  graders,  and  some  other  pieces, 
ally  which  were  sent  into  winter  quarters  at  Bushberg,  near  Saint 
I. 

len  the  ice  broke  up  in  the  spring  a  gorge  formed  in  the  bend  in 
of  Kansas  City,  and  the  water  backed  up  above  it,  forced  its  way 
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tlirough  the  sand-bar  to  tbe  Dortb  of  Pert  Idand.  HiIb  e 
on  vulurfnug  duiiDg  the  season  till  it  flnaUf  carried  the  balk  oi  tw 
water.  Uiifortn&ately  this  chaiuiel  led  under  one  at  the  Axed  apau  «! 
the  bridge,  and  as  the  bar  between  it  and  tibe  bend  was  bw  shoal  Ck 
boiilii  to  U1-OH8,  the  bridge  dnring  the  whole  low-water  Mason  beeaaiettt 
bead  ot^  navigation.  Nothing  conld  be  done  in  the  matter;  the  bdaaa 
reiuaiuiug  in  the  hands  of  the  Commission  being  insoffldent  to  defrlf 
tbe  cOHt  of  the  extensive  rectification  works  required. 

Funds  from  the  new  appropriation  became  sTBilable  too  late  to  enaU 
the  Comniission  to  resame  work  this  fM,  bot  all  needftal  pr^tantiM 
will  be  made  to  begin  as  soon  as  tbe  river  is  clear  of  ice  in  the  spriif 
It  is  expected  that  tbe  revetment  of  the  right  bank  bdow  Kansas  Cilg 
known  as  the  East  Bottom,  will  be  completed,  as  also  the  revetment « 
the  left  bank,  in  Sharp's  Bend,  below  Randolph.  This  work,  togethi 
with  tbe  rcctiflcaiion  works  in  Lower  Kaw  B«id  and  at  Feat  Idaid 
will  probably  exhaust  the  carrent  appropriation  befbre  the  end  of  th 
fiscaPyear. 

There  will  still  remain  to  be  done  in  this  vicinity  revetment  woik  il 
Parkvillo  and  Little  Platte  Bends  to  secare  the  head  of  the  work,  ad 
i-evetmcnt  at  Wyandotte  and  Harlem,  when  the  zectiflcatlon  work 
have  accomplished  their  object.  Continning  down  the  river  &W 
Sharp's  Bend,  Big  Blue  and  Wayne  City  bendia  require  revetment  «U 
revtittcation  works  and  revetment  of  the  left  bank  opposite  tbe  modi 
of  Big  Blue  River.  This,  with  sufficient  funds  available,  can  be  MB 
pleted  during  the  fiscal  year  ending  Jane  30. 188S,  and  wilt  cany  tkl 
finished  work  to  Liberty,  Mo.,  30  miles  from  tue  starting  point. 

For  fuller  details  of  this  work,  see  report  of  Assistant  Bamnel  E 
Youge,  iu  local  charge,  Appendix  D. 

OPEEATIOH8  FOR  THE  OOSilHa  SKASON. 

The  peculiar  wording  of  the  act  making  appropriation  for  the  f» 
provenient  of  tbe  Lower  Misaonri  River,  approved  August  5, 1886,  ha 
caused  the  Commission  much  embarrassment  in  deciding  as  to  thepn 
C  wishes  of  Congress  in  tlie  luatior.     Tlio  act  ajipr.iijr" 
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^Stt  necessary  work  consists  in  ia  not  atatod,  bat  the  Gommissioti  infer 
Mitt  the  protectiou  of  land  exposed  to  tho  encroachments  of  the  river  is 
mt  was  intended.  The  4'oiutaission  have  no  certain  knowledge  of 
lat  the  extent  of  snch  work  in  each  specified  locality  may  be,  bnt 
01  old  reports  and  maps  they  infer  that  at  eaoh  locality  the  expend- 
m  of  from  9200,000  to  CijOO,000  will  certainly  be  required.  Moreover 
)  experience  of  the  last  ten  yeun  haa  amply  demonstrated  that  it  is 
«Iy  possible  to  do  such  work  in  annnal  inatallmente.  Tfle  whole  work 
I8t  be  carried  throagh  to  completion  in  one  season,  as  otherwise  the 
omplete  work  done  in  one  year  will  in  all  probability  be  destroyed 
fore  an  opportnuity  is  afi'orde<l  for  its  resnmption.  To  carry  on  work 
loltaueouslv  at  all  the  places  designated  in  the  act  wonld  require 
m  $1,000,000  to  $l,iJOO,000,  besides  $300,000  or  $400,000  more  for  tho 
mt  needed  ia  ite  execution.  The  plant  already  in  the  hands  of  the 
mmissioD  is  not  more  tiiao  adequate  fbr  work  at  one  locality,  the  de- 
\3  last  year  of  a  portion  of  it  to  Saint  Joseph  having  been  of  decided 
Mriment  to  the  main  work  at  Kansas  City.  As  there  were,  therefore, ' 
either  adequate  fauds  nor  sudicdent  plant  to  carry  ont  the  apparent 
■tention  of  Congress,  it  seemed  obvioos  to  the  Commission  that,  in 
ler  that  anything  ehonld  be  accomplished,  some  selection  of  localities 
8  absolutely  necesi^ary.  At  two  of  the  places  designated,  Kansas 
Utf  and  Baint  Joseph,  work  had  been  in  progress  last  year  and  plans 
( its  farther  prosecution  had  boon  prepared,  while  the  plant  required 
laalreadj'  on  the  gronnd.  As  these  two  places  are  second  to  none  on 
e  river  io  commercial  importance,  and  as  Kansas  City,  moreover,  ia 
the  line  of  the  general  improvement,  it  seemed  obvions  to  the  Com- 
■nssion  that  if  any  selection  were  allowable  these  were  tho  proper  points 
toselecL  Tbey  accordingly  recommended  to  the  Secretary  of  War  an 
aUotment  of  9*200,000  for  Kansas  City  and  of  $75,000  for  Saint  Joseph. 
They  also  recommended  that  $10,000  be  allotted  for  surveys  at  the  seven 
other  designated  localities,  the  balance  of  the  appropriation,  $30,000, 
being  set  aside  for  the  ]nircliasc  of  additional  plant.  On  October  28 
Ihnw  recommendations  received  the  approval  of  the  Secretary  of  War, 
bat  owing  to  the  lateness  of  the  season  no  field  work  of  any  roagnitnde 
Mn  be  done  before  spring. 
The  Biiecial  surveys  have,  however,  been  taken  in  hand,  and  as  soon 
)  Ihey  are  completed  speciiil  reports  with  plans  and  estimates  will  bo 
Hbmitted  for  the  information  and  action  of  CoQgreas. 

BEOOMKBNDATIONS. 

The  Commission  renew  their  recommendation  tbat  at  least  $1,000,000 

!«  ^fpropriated  for  continuing  the  improvment  of  the  river,  in  addition 

Io  any  snms  which  Congress  may  see  fit  to  devote  to  work  at  special 

localities.     With  a  less  sum  than  this  it  will  be  many  years  before  the 

work  will  cover  a  sufficient  extent  of  river  to  enable  a  proper  esti- 

ttate  to  be  formed  as  to  its  cost  and  its  value  to  the  country.    So  cn- 

Cineering  difficnity  has  as  yet  presented  itself  to  suggest  any  doubt  as 

I  to  Uie  possibility  of  carrying  it  to  snccessful  completion. 

I     For  continuing  the  survey  of  the  Missouri  River,  for  the  examinations 

I  loii  observations  rpqnired  in  a  thorough  study  of  the  problem  confided 

'   Ihi'm,  anil  Cnrsiiliiries,  traviliag  and  office  expenses,  the  Commission 

.MOmuaoad  an  appropriation  of  $1S0,000.    They  also  renew  their  pre- 

'Viow  reoommendation  that  the  $16,000  appropriated  for  a  survey  of  the 

JUMoori  River  above  the  Missouri  Kiver  Falls,  at  Fort  Benton,  be  made 

•nflable  tx  the  general  snrvey  of  the  river.' 
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Tbe  rcconiiucndatioiis  of  tLfi  OoiiimissioQ  for  the  year  euding  Jane  3D, 
1888,  ure  recnpitulated  an  follows: 
(1)  Appropriatiou  far  tbe  improvDuiont  of  MuHOuri  Biver  fniiii  it* 

mouth  to  Bions  City 11,000,000  011 

(S)  Appropriation  forsorveys  nod exnini nation i IW.OiM  (U 

(3)  Ajipropriation  forofHcoandtrBVoliDgexpenaeaandBolarieaof  Com- 

' 30,009«l 


=.v.^jl ...".:,,.  .,._  -,[uf  jniy5_  18B4,  torBiirvejoftliB 


Money  utatement. 

Availablo  Jnl;  1,  1685,  nud  rcccivp<l  since  to  June  30,  1886: 

Appropriation  for  siirvfy  of  Mimouri  River  from  its  month  to  Fort 

Benton,  Moutuna,  art  of  An)!"iHt  i!,IScQ (8.501)0 

AppropriiitioD  for  improving  MltuHiiiri  from  ita  month  to  Sioux  City, 

Iowa,  nctof  July  5,  ie84 3*),K8ai 

Appropriation  for  improving  Missuiiri  River  ftoni  Soai  City,  lomo, 

to  Fort  Benton.  Montana,  act  of  Jnly5,  WW 50,7Gjr 

Alipropriatiou  for  aiirvey  of  Missouri  RiTer  AboTO  Missouri  Hiver 

FuHb,  at  Fort  Beulon,  not  of  Jnly  B,  lOHi 15, 

FromsklOB  of  fnel  to  oSlcera 


Total 415,37)0 

Expended  ft'om  Jnl^  1,  1B8&,  to  Jnno  30,  13SG,  exclusive  of 
oat«tandiDg liabilities,  July  1,  lSd5: 

By  first  dLsrriet  officers f243,G0G  19 

By  second  district  officer :)9,Sn8  09 

By  tbe  Secretary  of  the  Commission 39, 9<£J  SS 


Total 316,606  16 

Ontntaniliag  liabilities  July  I,  1886: 

or  lirat  district  officer 93,072  07 

Of  second  district  oflloor 1,091  3i 

Of  tbe  Secretary  of  Ibo  Couimisaion 1,K5  38 

:.,8ie  77 

3aa,3»iii 

Balance  available  July  1,  1836 , 93,016 1 

Retipectfully  submitted. 

Charleb  K.  Sutke, 
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JiMMMtal  ilulmmffrmm  Juty  1, 1885,  to  June  30,  1886. 
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Corpi  of  Engineen,  V.  S.  A.,  for 
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AKKOAL  RBFOKT  O 


'  BECBKTART. 


UiseouRi  BivxR  CoMinssioiT, 
8aM  Louio,  Mo.,  Jume  30,  1888. 
bmn  the  bonor  to  forward  herewith  anooal  report  of  the  Secretory  of  the 
OD,  with  AeeompanyiDg  appendicea,  drawings,  aod  pltotograpbe;  also  item- 
Duenta  of  expendltnrea  by  the  Secretary,  and  flnanctal  statement  of  the 
ioD  for  the  past  fiscal  year. 
7  le^ectfoUy,  yonr  obedient  serTaat, 

Thio.  a.  Bikgrak, 
Flrtt Lieiilaiaat of BngiHttn,  V.8.A,, 

Secrlaty  MUtouri  Biver  CommUtiom. 
HAXLXS  B.  SlTTB, 

SoTf* of Xmfimeen,  U.S.A. 

JPrMiaent  Mmoari  £fwr  CommimUm, 


*jr**    ■zrr«r  or  tee  csor  «»■ 


■unmii  I  iiliiliiiilir 

(App-- 

w  nf  I L  tf ■nj  waJc  to  B7  rtpoct  lo  tog  «M«d  Xuci  L  l^BS  t«>V?' atvcvnk,  bmM 


AtseBtaua  M«aIX  U  t^  na^zka^.y  goad  n 

wiNn'iij  lull  ■illi  ii»i  I'll'  m*       Coa.-»i>  . .  ._ 

KMidard  tape  witk  olbcn  beloct^iaf  to  Pn^  J.  B.  TiiIium  ^  WMkii^tiB Cthw 
•i:r-  >cd  PioC  D.  C.  Hii=:phreTk  of  Vaahiactoa  and  Lcc  raimity.  la  MB^ 
LS^  PmU^KK  Johsaoo,  wb>  i*  pabliAisf  a  tcxl-book  ob  "SarrvyrB^*  wat^  rt  to 
Rqoat.  fnmubed  with  an  abamct  cf  tbe  iiiii''i  iiliriiiwJ  aaiT«f  ihii  fii^MaMMli 
aif  aanrn  J  — —wIjjj  b««c*  vitfa  a  Mcei-tap«.  TUa  waa  dene  tariavaf  the  bellM 
otberajt  it  wocld  probablr  be  a  j^ar  or  mm*  bcAaa  thcaa  iaiiiiaiiai,  ii— 1»  vM 

Before  eoopotation  t&e  tnaognUtica  waa  a4JBMed  ^  tte  t«hod  Wleaiiqnna 
Tbc  adjnanaent  baa  been  rigid,  with  ooe  or  two  i  ii  i|iIiim.  vbtae  the  fcij,fcial  qA* 
Mctit  wotild  Dot  baT«  DatoiaUy  altcnd  the  naatt  aad  vo«ld  ha<«  fniailwl  aatf 
pcnae  not  adnuMible at  present.  Tbanvmberof  conlMBedaDcteacBtanKsAeaQi^ 
mcBta  vaa  3SS,  with  concctioca  aa  foUowa : 

Between  0"  and  I" M 

Between  1"  and  3" _  !■ 

Between  2"  and  3".0§ M 

The  eampDtatioi)  waa  thnm^  90  iiianglea,  bum  the  fbDowing  data: 
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The  difference  in  azimnth  is  less  than  the  range  (4".5)  of  three  nights'  observations 
in  Polaris  at  Benton.  The  difference  in  length  of  base  is  1  in  4,400,  or  I'M  in  one  mile. 
nhe  following  is  of  interest  in  this  connection : 


MSMORANDA  OF  DISCREPANCISS. 

Secondarjf  triangulaHon,  Mitaisaippi  Biver  Commisnon. 


Seportfor— 


Cairo 

Cottonwood 

Cheater 

Adams .... 
Helena..... 
....do ...... 


To- 


Cottonwood 
Memphis... 

Cairo 

Helena 

Greenville . . 
Concordia .. 


Dis. 
tance. 


MUet. 
120 
120 


No.  of 
A 


122 

103 

30 

4 

219 

87 


Disorepancic 


Batio. 


1  in  2, 050 
1.830 
0,000 
5,700 
1,000 
1,100 


Per 

mile. 


Feet 

2.0 

2.8 

0.88 

0.92 

5.28 

4.8 


Aaimnth. 


It 

aoo 

0.50 
21.00 
17.00 
28.6 


Coitameaod  ha»e  (see  Mss.  Rept.  15 — A.  b.,  p.  9).    Computed  from  Cairo  and  Mem- 
f^  1».48=4'.75  per  mile  =  l  in  1,111.    Distance  Cairo  to  Bfemphis,  230  miles,  225 

(kmwum  line  (Mss.  Eept.  441 — B.  C,  p.  b.  and  IGl— B.  K.,  p.  17).    Computed  from 
'  Wena  and  Memphis,  0™.58  =  2'  per  mile = 1  in  2,640.    Distacce  75  miles  by  river. 
'    CSfUflsom  line  (Mss.  Bept.  1,009^— B.  K.,  p.  8).    Computed  from  Cairo  and  Chester, 
;  ^JSB=(yM  i>er  mile  =  1  in  5,740,  3U  triangles. 

;  8o  that  the  discrepancy  in  computed  length  of  base  is  within  range,  though  unex- 
ijMedly  lani^  It  was  equivalent  to  determining  the  length  of  a  line  175  miles  dis- 
limt  fkSm  the  measured  base  through  90  triangles. 

[   The  discrepancy  was  distributed  through  the  39  parts  of  which  the  system  is  made 
fly  by  aasigning  Vir  to  the  first  part,  -f^  to  the  second  part,  and  so  on. 
[    Anfflea  as  adjusted  were  not  changed,  so  that  the  lower  line  of  any  quadrilateral 
MtafinJated  will  be  found  to  be  less  by  25  ki  the  seventh  place  of  logarithms  than 
m  eoopnted  from  the  upper  line,  giving  a  local  discrepancy  of  about  ttsWu*     It 
VM  thought  best  not  to  incur  the  expensb  of  greater  accuracy  for  the  present, 
i^    The  observed  and  computed  values  for  latitude  of  west  base,  Trover's  Point,  differ 
[  ^23^'.?.    But  the  latter  M7^  37'  34'M)  is  adopted  until  future  accurate  determina- 
[  tuns  of  both  latitude  and  longitude  can  be  made. 

f  Mr.  O.  B.  Wheeler,  who  has  been  in  immediate  charge  of  the  triangulatiou,  com- 
'  Bends  his  assistants  and  is  himself  worthy  of  appreciation  by  the  Commission  for 
^  futhfol  and  able  work.  His  report  is  appended  ^ppendiz  A  2),  which,  with  this,  is 
1  iBtended  as  a  final  report  on  the  Benton-Trovor's  Point  division  of  the  triangulatiou. 
f.  The  allotment  for  the  survey  of  the  Missouri  River  is  almost  exhausted,  there  be- 
^  itton  hand  June  30,  1H8<),  an  available  balance  of  only  $2,506.63.  Although  full 
Tmos  has  been  receivecl  for  money  already  spent  yet  this  important  work,  from  its 
peat  extent,  is  still  far  from  complete.  About  1,711  miles  have  still  to  be  covered 
If  the  triangulatiou  (Glasgow,  Mo.,  to  Trover's  Point,  Montana),  aud  about  1,100 
■  Aes  have  still  to  be  surveyed  for  topography  and  hydrography.  Fifty  thousand  dol- 
knean  be  profitably  expended  in  a  seasou,  one  half  by  eacn  of  the  two  parties ;  and 
kii  not  economical  to  put  either  party  in  the  field  with  an  allotment  of  less  than 

;  There  are  several  reasons  why  the  survey  should  be  immediately  and  continuously 
;|iihed  to  completion.  It  is  the  necessary  preliminary  to  the  adoption  of  a  plan  for 
ihi  improvement  of  the  upx>er  river,  and  can  be  done  for  at  least  25  per  cent,  less 
Wmtij  if  continuously  and  energetically  pushed,  because  large  expenditures  in  repairs 
Mitaining  of  party  will  thus  be  saved.  But  the  most  important  reason  is  that  the 
OMmiarion  have  now  available  a  corps  of  skillful  assistants,  already  familiar  with 
ftii  particular  work  and  river,  whose  services  will  not  be  available  unless  secured 
iaineidiately.  Others,  perhaps  not  as  capable  and  certainly  having  no  familiarity 
with  the  work,  will  have  to  be  depended  on  if  the  survey  is  dropped  now  and  resumed 
•t  a  later  date. 

The  cost  of  the  field  work  in  Montana,  as  previously  reported,  was  |110  per  mile  of 
lifer  covered.  Although  this  amount  is  not  excessive,  considering  the  remoteness  of 
the  work  done,  involving  large  bills  for  transportation  and  the  purchase  of  supplies 
Mibe  proverbially  hi^h  prices  of  that  section,  still  it  is  believed  that  it  can  be  much 
Mdooed  in  future,  owing  to  two  considerations : 

First.  The  entire  party  Were  engaged  from  their  departure  from  Bismarck,  and  the 


TOU 


II  !■  iMihlhij   iiini  ■■!  ■  iTjlMJil  lilfc  W||ffiii     Hapovei 
_  — .r  _.^ J.  i_  J. — .- 1  _  ^j_  ..  •> mtinKed 

.     ItWH 

k.W«i«  blNlMVTdthalia 


■d  tiBB  «M  tkw  krt  fer  bd 
Oal  Umt  «»■  »P  *^  <»  A*  li^  a^  «"lr  ^•^ ' 


•  ABa<t]7tteHHr«liM(M«U^  thaHBu  Am   __  ,_ ^- 

^•nkwfiwtkbMdoCttoatbam.    Aaa«iiM«erf»lr»ta»ifcw*«kfc«fcwllii 


Hiiiliiitfci  hii  if  ■iiBiiii  lii|  Tlifinit--' 
omifHtMiaB  ftrthia  ptrt;,  n 


■hCT  Ibr  annUM or  iMiie—i  •£  Mijfcti**  ky  lb* d 

«liM«r(ka  rioBMH.    (^r^U  tiM^Hiii  m<  •    _    _         _  ^ 

porpoM,  la  uditioa  t»  tba  ataaBW  Miijwa  tk«  Mao*  party.  •  wmII  swih  Hbht 
lattn«b  ia  necdni,  and  tht  Aa  ■Mitwwil  uif  iwaii  aitby  itmrej  wOlbeBonlkM 
CMnp«D«sI«d  b;  tfa«  iacmawd  diMaaaa  ca^wi  Aanag  ua  waikiac  •**••■  ■''  i*" 
doRMl  emit  p«r  iDil««f  wockdaaab 

Tbe  COM  of  tha  «0fBpBtaKiaa  •■  Ika  Bi*tl»-Tk<a*a:^  ftoint  tri— gnUtiiwt  *M 
•2,3Stl.6A.  or  19.673  per  nUe.  onki^  Um  tatol  eaot  baa  bcgiaoi^  tt  heU  wwt 
b>  cuioDletioii  of  compatatiaa  |t90.M  pcx  mIK 

It  U  Wiered  thai  in  faliire  Uiia  can  be  ndDced  mon  Iltaa  35  per  rent. 

rKMBMKVATWS  4XD  oBSCKVATiox  or  CACHES  AXD  OMxxcnox  A3n>  ooMnunM 


Tlie  compitatiuo  deacribod  io  detail  in  laat  Anaoal  Brpo^  haa  br«n  bnmgbi  terf 
near  completion.  a«  will  bo  aeen  bj  reference  to  taUe  in  Appendix  Al. 

The  Mtad;  of  the  data  baa  been  begnn.  aitd  baa  nunl;,  so  far.  be«D  coafimd  U 
saoKQ  re!ation!i  and  di*cbaTf;e-gaQj^  relations.  Good  prognes  haa  be«n  outde.  Fn 
aelalta  an  to  work  done  and  an  ontline  of  methoda  and  work  proposed  refennM  ii 
rMpectfiiJl;  made  to  Appeoilii  A  4.  Mr.  J.  A.  Seddon.  who  bas  been  i  n  charge  daiirf 
tlin  yeAf,  is  entitled  to  credit  for  faithfalness  and  ability. 

8i:veo  tboaaand  fivehnndred  dollara  can  '>e  proljiabl; expended  in  tliia  depsKiMol 
during  the  cnrrent  fiscal  year. 

OAUOKS. 

The  BOTesteen  regnlar  gaoges  reported  last  year  baTs  been  tept  np  and  read  tviff 
daily  dnrin)t  the  ye«r. 

Toe  reconis  have  been  carefully  «ati:bed  by  plotting  and  other  means,  aiid  in 
oomplete  and  reliable.  All  MTeoteen  bare  been  twice  inspected  (reset  and  rrpiinJ 
when  necessary)  during  the  year,  at  a  total  cost  of  $73S. 

There  Is  great  diOlcalty  in  ostablidhing  permanent  and  satisfactory  ' 
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In  aonueciion  with  the  aairey  of  the  Missouri  River,  question  arose  as  to  the  relia- 
Oilgr  of  the  tktvMoim  determined  in  past  years ;  because  the  instruments  used  had 
Bmk  wrelevelawith  New  York  rods,  whoreas  tbo  so-called  precise  leveling  of  the 
HHiHmpi  Bi¥«r  CommisBiQD  had  been  done  with  Kom  instruments  and  self-reading 
vi»m  Tie  CoMi  and  Geodetic  Survey  people,  who  are  enf^aged  upon  a  transoonti- 
■Btel  line  of  lerelib  have  advanced  as  far  west  of  Saint  Louis  as  EUah,  Mo.,  a  sta- 
ion  on  the  MiMooii  Paoiflo  Railroad. 

Ito  nearly  90  milea  (from  Sooth  Point  to  Etlah)  thbir  line  lies  along  the  right  bank 
f  tbo  liJwoari  RiTeTs  where  there  are  many  United  States  Engineer  bench-marks, 
ta  inateiunentB  naed  by  them  do  not  diiler  materially  from  those  nsed  by  the  Mia- 
inippi  BiTor  Commiimion,  so  a  party  was  sent  into  the  field  during  February  for  two 
Ifeefti: 

(1)  B/  eonneeting  the  United  States  Engineer  and  Coast  Survey  bench-marks  to 
pk  m  elieek  on  oor  own  elevations. 

9)  To  determine  bow  elosely  to  a  line  of  **  precise''  levels  a  line  can  be  ran  with 
I  wyo  level. 

A  report  of  the  infotmation  obtained  was  submitted  to  you  under  date  of  April  1. 
"he  ooncloflioQ  therein  reached  was  that  there  is  every  reason  to  abide  by  the  eleva- 
ions  along  the  Missouri  as  at  present  determined.  For  details  reference  is  respect- 
iilly  made  to  aaid  report  (hereto  appended  as  Appendix  A  7). 

Tnia  diseassion  is  not  yet  fully  complete,  owing  to  lack  of  funds  for  farther  field 
iveatigation,  whioh  it  ia  estimated  will  cost  fdOS. 

TOW-BOAT. 

Tbe  dmwinss  have  all  been  completed  and  blue  printed.    The  specifications  are 
dnwn  np  andand  ready  for  the  printer. 
A  model  of  the  hull  Ims  been  made.     Nothing  fhrther  has  been  done  since  May, 

COMHSBCB. 

By  reaolntion  of  the  Commiteion  of  December  11, 1885,  the  Secretary  was  directed 
b  "  procore  statistics  as  complete  as  possible  of  the  commerce  of  the  Missouri  River." 
IhiB  report  was  anbmitted  to  the  President  of  the  Commission  June  30, 1806^  and  is 
hHewiih  as  Appendix  A  8. 

EXPENDITURES. 

•mnrrr  ov  musoubi  rivbr  from  its  mouth  to  fort  bbnton,  Montana. 

[Act  passed  Aagiui  2, 1883.  j 

&%  available  of  above  appropriation  July  1,  1885 |8,500  00 
id  expenditures  from  July  1, 1885,  to  June  30, 1886,  both 
iilssindlosive: 

Wages $5.297  67 

nnveling  expenses 113  45 

'    •  Sabsiatenoe  stores 66  34 

Transportation  of  employes 55  16 

I      Paper 20  75 

;      HMling  ont  steamer  Missouri 350  00 

Bspairuig  instrument 10  00 

— — — — ^—    $5  913  37 
hptid  liabilities  June  30, 1886 '80  00 

Amonnt  expended  during  fiscal  year 5,993  37 

Amount  available  July  1, 1886 2,506  63 


M./*'_.^-Wll 


Vi,p»^  iiahi.iii^  J-n^ -V.  liiS 


Aufntit  availahk  fit  •Imth  •; 


aJttLTl,SS_ 


(/*pnM4l  lia»>il(ti«>ia&«3n,  13b5 

IUmi«Mt  «  pMwlitiiiea  froM  Jalf  1,  ISO,  ■»  Jane  a,  &?dS.  bdc^ 

»•«** :3I  56 

Cip^ — SI  as 

Uirtt  rtnipisnd  wit* 7  T7 

TrjtrM^ffUtinnrrfifMtminenU 3  7> 

J'rtrilAt(norf<-IlinK  trwa ^  i» 
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P0SCBASE  OF  TOW-BOAT. 

AmnuiI  ttrsOftble  of  Above  Allotment  Jaly  1, 1885 |24»150  00 

ftwiied  ezpenditoree  ikom  July  1, 1885,  to  June  30, 1886,  both 
MeslnelosiTe: 
Wages $250  00 

Amount  expended  doriog  fiscal  year 250  00 

Amount  available  Joly  1, 1886 '. 23,900  00 

OmCB  SXFBN8B8  AND  EXPENSES  OF  COMMISSION. 
rSloex  City,  Iowa,  to  Fort  Benton,  Montuia.  ] 
Awmnt  available  of  above  allotment  July  1,  1685 $5,000  00 


Bneived  from  sales  of  fuel  to  officers 50  24 


expenditoxes  tem  Jnly  1, 1885,  to  Jane  30, 1886,  both 
dates  inclusive : 

Wages 12,110  81 

MilSsge.... 876  16 

Transportation  of  employ^ 193  55 

Traveling  expenses 327  00 

Bentofrooms 5  00 

Telegrams 9  43 

Fuel.... 1,049  34 

Stfttionefy 33  64 

Simdries 67  04 

Qaa 5  60 

QiBeexent ^  00 

TUephone 25  00 

Watertax 10  00 


15,050  24 


5,002  57 


Dqpaid  liabilities  Jnne  30, 1886 46  10 

AmoQnt  expended  during  fiscal  year 5,048  67 

Amoonl  available  July  1, 1886 1  57 

SUBYSTS  BETWEEN  FORT  BENTON,  MONTANA,  AND  SIOUX  CITT^  IOWA. 


available  of  above  allotment  July  1, 1885 |11,733  90 

Qkpaid  liAbiUties  June  30, 1885 3,584  96 

.  $15, 318  86 

fclliid  expenditnres  from  Jnly  1, 1^  to  June  30, 1886,  both 
'ilesiiiclnmve: 

Wages $12,174  34 

leveling  expenses 200  90 

Sobdatenoe  stores 1,157  00 

Ptoer I  70 

Ftael 1,247  25 

Stationery 23  65 

Transportation  of  instruments 359  90 

lAmber 15  25 

Sundries 138  87 


Amount  expended  during  fiscal  year • 15,318  86 


u 


Appendix  A  1. 

BT  OF  LIEUTBNANT  THEODORE  A.  BINGHAM,   CORPS  OF  ENGINEERS,  SECBXTART 

OF  COBfMISSION. 


Missouri  Riyeb  Commission, 
Saint  Louii,  Mo.,  March  6^  1886. 

■«:  I  have  the  honor  to  submit  herewith  extracts  from  the  records  of  this  offloi 
4ve  to  aeomidary  triangnlatiou  along  the  Missouri  River  daring  the  winter  oo 


2f)28     REPORT  OF  TBB  CHIEF  OF  KMQINBKBai  t.  &  ABHT. 

Work  began  NoT«mbw  U,  ISM,  ftt  QlMgow,  Ho.,  Hid  ttOad  at  Tkvfla  Roek,  Ho, 

Ifamb  30,  18H5,  *  dUUnoa  of  176  milM. 

Bizty-DlD«  triMigulaUDi)  atatioiu  wen  oemi^ed  fliitaiimtiiliift  IS  ferlaai^  Mid  35 
qaadril*t«nils. 

The  ■ystem  deponda  ou  a  base  line  detenniiied  at  GImeow,  In  November,  18%,  and 
on  tli«  Coaet  Survey  station  at  Tavern  Rook,  witk  vhion  ooaneoUon  was  made. 

InatrumDuU  aaed  and  methods  of  work  and  ndneUon  wen  the  Mme  aa  deacribed 
in  detail  in  my  report  of  vock  in  Uontana,  dated  Maroh  1, 1885. 

The  Olasgow  base  was  messoied  twioe.    Tbe  dISiMviiae  between  tbe  two  meMon- 
menta  was  0'.lG6giTiDK  a  mean  length  of  79SE3'.32.    Tbe  probable  etntr  of  thiam 
ia  ±0'.0&6,  oronein  1«,000.    Bnt  Beoanaetbe  cr--"" '  ■ -'- 


10,000.    Bnt  b 
bant  and  alike 
BDd  (lio  secood  part  of  the  nucond  these  two  porta  have  been  combiued  for  the  liual 

The  result  thus  obtained  is  7923',344.  A  complete  record  of  tlie  meaenreiucDt  ii 
given  in  Appendix  A  lb. 

Oue  photosrapb  is  appended  showing  the  arrangement  of  a  trian (^illation  sUtion, 

lu  Appeudtx  A  of  tbe  annual  report  of  the  MisBOuri  River  Co [unii union  for  IdS&ii 
reported  the  work  of  oBtabliahing  permanent  level  ben uh- marks  done  during  the  sun 
winter  of  liilii. 

Table  of  itemized  expenditorcs  during  the  woiking  sotkson  is  appeuded. 
Very  tospoctfallj',  yoot  obedient  servant, 

TlIEO.  A.   BlNQBAU, 
Firal  Limtenant  Engineeri,  Secrelary  ifinouri  Liver  (\>amiui«*. 

M^.  C.  E.  SUTER, 

Corpi  0/  Engineeri,  V.  S.  J..,  I'raident  Muuouri  fiii*r  CommiMJea. 


Mloimmil:   additional  ntrvegi  and  MtattuAnml  of  pemuaml  betii^maria  briom  S 
Cils,  iotm. 
[Itamimd  eEpsoditoiM  Cm  irorklng  HHcm-IfaTember  13,  UM,  to  Umj  13, 18BS.1 


1884. 

ISBS. 

raid 

Novem. 

ba. 

Junary. 

"7- 

HlTldl. 

April 

toy. 

T^ 

(LWnsa 

11, 159  K 

700  3! 

„7„ 

t92SBS 

tsasK 

"»s 

OTM        tB2i 

i.Brj« 
scsa 

2.807  11 



TnTnlioK  <■  ip«nBat 
Traninomtioa    of 

IM  75       30  au 
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Appendix  A  la. 

bbpobt  or  mb.  o.  b.  whseler,  assistant  engineer. 

Missouri  River  Commission, 
Saint  Louis,  Mo.,  November  12,  1885. 

R :  In  accordance  with  yonr  iDBtrnctions,  I  have  the  honor  to  make  the  following 
trt  on  the  year's  field  work  on  the  triangulation  of  the  Missouri  River, 
year  ago  to-day  I  reported  at  this  office  to  receive  instructions  in  regard  to  or- 
siug  parties  for  carrying  on  a  secondary  triangulation  of  the  river. 
srtiary  triangulation  had  previously  heen  earned  from  Pierre,  Diik.,  to  the  mouth 
be  river,  in  years  1878  to  1882,  and  a  photolithographic  to|K)graphical  map  pub- 
Mi.     Also  the  construction  parties  had  from  time  to  time  made  tertiary  triangula- 
surveys  of  a  portion  of  the  same  river,  the  principal  one  being  the  *4ow-water 
oy  of  1882,*'  extendiqg  from  the  vicinity  of  Saiut  Joseph  to  Boonville. 
aps  of  the  upper  river  depend  on  meanders,  with  estimated  distances,  corrected 
oints  by  astronomical  observations. 

I  the  tertiary  triangulation  surveys  the  station  markings  were  of  necessity  on  the 
om  lands,  and  not  of  a  permanent  character,  and  it  was  desirable  that  a  more 
nanently  marked  and  more  accurate  triangulation  should  be  made,  where  the 
?s  should  be  measured  with  greater  refinement  and  the  angles  measured  with  a 
;er  class  of  instruments. 

was  decided  that  the  triangulation  should  be  carried  on  the  bluffs  and  above  the 
8  of  the  bottom  lands;  that  a  quadrilateral  system  should  in  general  be  obtained 
adjusted  as  such;  that  the  angles  should  be  measured  with  10-inch  limb  theodo- 
I  rradnated  to  five  minutes  and  read  by  two  micrometers  to  single  seconds,  and 
i  Uie  base  lines  should  approximate  two  miles  in  length  and  be  measured  with  a 
idard  300-foot  steel  tape,  using  standard  thermometers  to  reduce  for  temperature  , 
29  Fahr.  The  required  instruments  for  this  were  furnished  from  the  office  of  the 
siasippi  River  Commission ;  other  instruments,  such  as  field  theodolites,  prismatic 
passes,  rcconnoitering  tele8co])es,  &,o,,  were  furnished  from  this  office. 

FIELD-WORK  IN  MISSOURI. 

he  proposed  winter's  work  was  to  carry  the  triangulation  from  the  vicinity  of 
sgow  to  the  mouth  of  the  river. 

o  November  If),  at  Glasgow,  three  small  parties  were  organized,  namely,  an  ob- 
riog  party  on  tbo  left  bank,  consistiug  of  AHsintant  Engineer  D.  C.  Humphreys,  a 
man,  and  a  teamster;  an  observing  party  on  the  light  bank,  consisting  of  Assist- 
»  Engineer  J.  C  Quintus,  a  rodman,  a  teamster,  and  a  recounoiteriug  party  con- 
ing of  myself,  a  rudman,  and  boatman.  A  skiff  was  furnished  the  recounoiteriug 
ty,  and  a  spring  wagon  furnished  each  observing  party.  A  per  diem  allowance 
Babsistence  had  been  arranged,  and  the  teamster  furnished  his  own  team  and  its 
sistence.  The  station  building  and  marking  and  the  clearing  of  lines  were  in 
ige  of  Capt.  D.  W.  Wellman,  of  the  steamer  Missouri,  who  also  made  tbo  connec- 
ts of  stations  with  points  of  tertiary  triangulation  until  tbe  close  of  river  navi- 
ion,  when  the  latter  duty  devolved  on  the  observers.  The  observore  also  con- 
ted  the  stations  with  points  of  laud  surveys,  and  located  public  buildings  in  many 
rns. 

he  marking  stone  and  pipe  were  of  the  same  design  and  dimensions  as  used  by  the 
siasippi  River  Commission.  The  stations  were  generally  of  low  (5  to  S  feet)  tri- 
s,  with  a  target  frame  outside,  built  from  timber  at  hand,  and  when  being  occu- 
i  an  observing  tent,  or  a  tent  fiy,  was  supported  by  tbe  target  frame  to  screen  the 
anment  from  the  sun,  or  strong  winds.*  The  target  was  always  placed  vertically 
ve  the  center  of  the  station,  and  was  the  wire  target  of  the  Mississippi  Kivor 
omission.    The  best  target  yet  devised  for  the  purpose. 

D  the  vicinity  of  Glasgow  ten  stations  bad  previously  been  located  and  built,  but 
lines  were  not  all  cleared.  It  was  found  that  throe  of  the  lines  were  impossible 
icconnt  of  intervening  ridges  between  stations,  and  it  was  necessary  to  locate  two 
r  stations  to  help  the  matter  out.  Two  stations  were  also  located  as  limits  to  a 
t  line  on  the  bottom  land  opposite  Glasgow.  After  the  close  of  river  navigation 
»tain  Wellman.  at  Boonville,  placed  the  station  building  in  charge  of  an  assistant 
ineer,  who  had  a  small  party  on  each  bank,  each  par  ty  having  a  team, 
fflcial  word  came  that  'Hhe  station  building  should  be  pushed  as  fast  as  possi- 
";  accordingly  I  was  required  to  reconnoiter  ahead,  and  was  with  the  observing 
bies  but  little  during  the  winter.  The  rcconnoitering  to  close  the  work  on  stations 
the  Mississippi  River  Commission  was  finished  on  March  24.    The  map  above- 
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mmtioDCd  wks  of  grckt  aerviee  in  KComMNtctni,  anil  in  findiiw  Uw  botioo  of  tt^ 
tiar;  triatifralMioD  poinu.  Cannt^  kITmh,  tax  receipb^  and  (uoda  wera  lefcrrad  lo 
in  ECtting  Ihe  litacriptian  of  the  land  opon  whieli  Blatiau  warn  located. 

Tli«  conaaat  of  paniea  owning  the  land  was  geqctally  obtained,  bnt  the  cntlin^  at 
timber,  or  the  obatmction  of  a  station  to  caltivatiou,  MD«nUj  ^ve  diMatiifuUoi, 
and  manT  claimi  for  damages  wrre  iiiracuted.  It  vonbl  be  vdl  iftbeaadBtantiicte 
famuhMl  with  a  contract  form,  with  iiutroetioiH  to  gnide  in  making  a  conttai 
tbe  beginninfT,  befon  the  owner'a  ««timat«  fordamacM  iMoomea  exceoaire. 

I  wonld  hen:  state  tbat  in  a  wooded  coantrj  the  winter  aeaaon  ii  the  proper  tinw 
to  reconnoiler.  when  the  twiga  are  clear  of  leavea  and  tlie  mow  on  tbe  groand  i«  u 
adTaotaj^  in  showing  the  ontlinea  of  tbe  hills. 

Dnriog  the  winter  tbe  obaerring  parliea  had  worked  nnder  great  diBeoarageiBral 
on  accoQut  of  the  imperfectly  cleared  lines,  bavinj;  to  give  mnch  timo  and  lalioilB 
work  that  shonid  have  been  done  hy  the  siation-boHdiag  parties.  Tho  inmstiiil  ii 
charge  of  titation-bnildiog  partiva  bad  been  very  dia»ipat«a,  and  was  diachaigBd  tf 
Captain  Wrilman,  at  Hermann,  being  rvplaoed  b;  AMJatant  EngiQeer  HonereaDN 
March  7.  The  work  was  carried  on  eoereelicallj'  to  tbe  Coast  Survey  station,  Tartn 
Bock,  aboni  'ii  miles  neat  Tium  Saint  Loaiis  where  a  good  uonDection  boing  atit 
with  a  CoaHi  Surrey  liner,  aad  tbrougb  tbia  with  the  Mlasiwippi  Kiver  triangnlatMs, 
it  waa  deciiled  to  close  tbe  vrinter'a  work.  A  Coaat  Harvey  line  waa  also  cannedtl 
with  at  JvfferMD  City. 

Daiinit  the  latter  aix  weeks  I  was  with  or  near  tbe  observing  partiM,  and  umiM 
with  toy  small  party  in  the  setting  of  targets,  and  in  seeing  that  tbe  lines  w«nB*lt 
clear.  There  was  yet  much  to  be  iiooe  in  the  clearing  of  lines  batween  JeffetsootTilj 
and  Renuann,  and  tbe  obMrvinj;  parties  were  hindeted  somewhat,  yot  tbe  nnnibsr  ■ 
stations  occupied  in  the  last  six  neeks  was  'ia  agonal  3t  previousfv  oiwnpied. 

It  is  proper  here  lo  state  that  the  n- inter  being  severe,  with  mnchanow.at  tlBEsit 
waa  difficult  to  make  ont  tho  black  aud  white  target  as  projected  agaJnattieMHl 
■oow.covered  bills ;  tbat  the  tarj^ts  wen;  somotimea  disturbed  by  sleet  storMa;  tU 
tbe  instrumenta  worked  hard  when  extremely  cold,  and  tbat  for  sucb  reaaona  tM  10- 
■ngles  did  not  always  close  within  the  li"  limit,  and  it  was  IkeqDontly  neeeaaaiTH 
t«accnpy  stations. 

On  the  resignation  of  Mr.  Quintna,  on  May  8,  Mr.  Bathnnt  Smith,  nMlmaa,  «■ 
promoted  to  assistant  en^iiDeer  and  observer. 

The  fiirld  waa  completed  on  May  l:t.  and  the  observing  parties  came  to  Saint  Lssit 
preparalory  to  leaving  for  field  duty  ID  Montana.  There  had  been  G9  stationa  oect 
pied,  giving  l£)  trianglesaad^jqaadrilateralsover  an  axillary  distance  of  IS&laili* 

Itenioct  rally  aabmitled. 

O.  B.  WnuuB, 
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UEMSCKEMMSTB  OF  THS  GLASGOW  BASB. 

two  meararemeiits  of  the  Glasgow  Base  are  expressed  by  the  followiog  equ** 

)  26x2gy,ay9+^  ^^2^  ^^^^VA7b±(y,(m—(y.453^(y. 920=^792^^237. 

0  26X29^.079+^  ^^^  ^'^*— r.033-(y.6e7~(y.453— y.523=7923U03. 

( term  is  nQmber  of  ttitire  tapes  multiplied  by  length  of  tape  at  6S9  Fahr. 
nd  term  is  dislanoe  between  the  respective  measnremeDt  marks  on  zino  26  and, 
sh  measorement,  the  mean  of  the  two  snooeeslye  marlcs  on  zino  2(H,  as  meas- 
y  applying  150  feet  of  tape  saooeesively  nnderi»  strain  of  16  poandB,  and  for 
it  100  feet  applying  one  foot  of  a  box-wood  scale  to  the  299-foot  graduation  to 
>at  the  150  root.  This  distance  is,  for  each  measurement  when  reduced  to  62° 
=  150'.031  and  150^.025  respectively. 

d  term  is  distance,  for  each  measurement,  between  the  mean  of  two  successive 
on  zinc  26|,  as  above,  and  ^  West  Base  as  measured  with  a  box- wood  sci^ 
-th  term  is  distance  bA  back  on  zinc  23  on  second  measurement. 

1  term  is  total  indination-of-tape  correction. 

h  term  is  temperature  correction  to  reduce  26  tapes  at  tape  temperature  to  620 
and  the  second  member  is  the  corrected  independent  result  for  each  measure* 

mean  of  the  two  results  is  7,923'.320.     The  probable  error,  from  the  results 
»lves,  is  iJtO'.OeO^  or  one  in  140,000. 

ler  result  can  be  obtained,  it  is  believed,  by  combining,  as  stated  in  the  field- 
it  the  time  of  measurement,  the  first  fifteen  tapes  of  the  first  measurement  witii 
•Yen  and  a  half  of  the  second.  (See  note  under  table  of  temperature.) 
then  have  the  following  four  equations  for  parts  of  the  base  with  terms  as  above 
Md,  except  that  the  sixth  term  is  temperature  correction  for  15  tapes  and  11 
»spectively,  and  a  soventh  tenn  is  added  to  reduce  the  first  measurement  to  the 
.  on  sine  15. 
ftartof(i^: 

X299'.<Mj:000'.000i:0'.000J4K.000^-^.260-^.625-H)'i^^ 
lartof  (2): 

X299'.(OT±0'.000±0'.000±0'.000-^.260— 0'.230±0'.000===4485'.695. 
1  part  of  (1): 

X299'.079.|-150'.031— 1'.475±0'.000— O'.  193— 0'.294— 0'.335=3437'.603. 
1  part  of  (2): 

X299'.079-fl50'.025— 1'.033-0'.667-0'.193— 0'.292±0'.000=3437'.709. 
result  thus  obtained  is  the  sum  of  4485'.635  and  3437'.709,  or  7923'.344. 
gow  Base  (at  its  own  elevation  above  sea-level)=7923'.344. 
>ectfuUy  submitted. 

O.  B.  Whselbr. 
Aniiiant  Engineer, 
t  Lieut.  Thso.  A.  BmoHAUL 

Ofrpn  of  Enffineerif  U.  8.  A.^ 
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ConmUou/or  Uuihuitioi^  of  tape  en  Glasgow  Baae. 

■■▼or  tin  is  h  iaufi^e  of  inelinatioii;  &=diilbronoo  of  elevation;  {slength 

of  tape.] 
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The  second  measarement  is 
taken  as  a  standard  and  the 
differences  recorded  as  eor> 
rcctions  to  tlie  first  measure* 
mcnt. 

Set  back  8''.00  on  sine  No.  28 
of  the  second  measurement. 
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BECONDAItY  TRIAMaDLATIOM  OW  THK  MUSODSI  SmR.  I 

UmsoDU  BivxR  Comcosiox,  L 

StM  £m1*,  2i».,  Jmlf  IS,  ISeC      '^ 

Sib  :  I  liavo  the  honor  to  anbmit  ft  report  oa  tha  SBcondan-  tri«iigiiI«tioii  of  Ih« 
Hiwwnri  River  for  the  yen  ending  Jnne  30,  1666,  uid  to  inefodA  the  Kwnlta  of  tbe 
lenitl  sqnnro  adJiiBtineut  of  the  trianKnlntion  in  Montana. 

Tlie  n-ork  was  bucnn  at  Benton,  Mont.,  early  in  Jnly.Hid  completed  to  Trorpri 
Point  on  theSOtb  of  September,  a  diatanoe,  byriTer,  of  abont  S40  milea.  There  were 
94BtatiouH  occupied  and  two  base  line*  measured,  oneat  eitberendof  thework.  Oli- 
scrvution*  fur  tlto  aximnth  of  tbe  base  lines  wen  taken  on  five  nights.  ObeerratiiiD 
for  the  approximate  Istitode  of  one  ftzimnth  station  was  obtained,  white  that  for  tbc 
other  was  trsjiarorred  by  triangnlatioa  from  a  point  the  latltnde  and  longitadi:  oF 
wbich  is  pnblighod.     (See  Appendix  A  2,  T»ble  II.) 

After  retnraing  from  Montana,  the  steel  tape  used  In  base-line  meaaaremeDts  irta 
standardized  liy  measuring  a  known  distanoeof  2  milea  on  a  primary  base  Una.  Alw, 
a  secondary  base  line  was  measured  atQlasgow,  Uo.,  and  obaervationa  for  its  aiiomili 
made.  The  work  of  reduction  was  then  oooimenced  by  myself  \Tith  one  asvsuut- 
Tho  nine  individoal  moasuremonla  on  tbe  fonr  base  linee  were  rednoed  and  nporli  1 
anbmlttod.  I 

The  field  compatation  of  the  Montana  triaDgnUttion  was  received  and  the  anglit 
tabnlated  preparatory  to  tbe  least  sqnare  adtnstment.  There  was  no  ran  of  micnm* 
eter  applied,  since  tbe  mean  run  for  one  revolution  from  31  detarminationa  on  one  iO' 
strument  and  40  on  the  other  was  not  more  than  one-tenth  of  a  second  of  arc,  and  tbii  i 
correction  is  as  likely  to  be  plaa  as  minns  in  each  of  the  eight  ohanges  of  tha  circi?  for 
earb  angle. 

Tbe  correction  for  spherical  excess  was  also  inaifni'flcAot,  for  the  iota]  area  of  tbr 
net — 177  milesin  axlHl  length  by 'Jl-milea  in  mean  width— ia  less  than  500  sqnare  miln. 
or  the  spherical  excess  Iobh  than  7''  <at  I"  for  every  75  sqnare  miles),  and  this  ij  lo  Iw 
dintribntad  through  90  triangles,  or  i!TU  angles.  The  greatestareaof  anyone  trisagle 
is  131  square  miles,  or  the  greatest  npherical  excess  for  any  angle  of  any  triangle  ii 
less  than  one-tenth  of  a  secoud.  (In  transferring  aximnth  in  the  geodetie  compata- 
tion, however,  cute  was  taken  to  eliminate  the  spherical  exoeaa  by  alternately  sddiD^ 
and  subtracting  the  plane  angle.) 

The  system  was  a  scries  of  quadrilaterals.  There  were,  however,  aeven  flgnres  villi 
more  than  four  sides  and  one  quadnlateral  in  which  one  diagonal  was  not  obtaiard. , 
llie  angle  adjustment  has  been  practically  rigid  with  one  exception.  The  Hs'lcf 
Bend  net  of  seven  stations  gave  eleven  angle  eqnationa  and  six  aide  equations.  To 
aimpUfy  tWn  afljontrnpnt  only  oub  Bide  eqnfttion  vffis  introdnced,  and  that  rrfjnirrd  . 
that  tlii^  last  siOc  computed  from  the  Cmt  Bhirald  bo  the  saiBO  by  two  rontea  onlT.  lo 
testing  this  udjtistmoiit  it  was  found  that  llip  greatest  dlscrupiiiicy  in  the  leaglli"f 
"    -     n  tbo  iit-iini  fomputed  by  diUiTetit  routes,  n-aa  IW  m  thf  seventh  vl»ef«llj 
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?D  bases  were  redaeed  to  sea-levels,  the  former  for  an  elevation  of  2,900  feet,  tbo 
er  for  an  elevation  of  2,244  feet.  Clarke's  valae  of  the  logaritbm  for  converting 
to  meters,  namely,  0.5I59890|  was  used,  and  the  geodetic  computation  conforms 
larke's  Spheroid. 

tie  discrepancies  in  length  of  line  and  asimnth  on  the  first  computation  with  the 
isted  angles  were  as  foUows: 


'er't  Point,  baae  mflMnrement v 

pnted,  fWran  BcoDton 

Differenoo 


Log.  meters. 


8.4712689 
8.4713670 


961 


Asimuth. 


n 


251    29    10.18 
251    29    12.23 


2.05 


his  is  a  discrepancy  of  one  in  4,400  in  the  length  of  line,  while  that  in  azimuth  is 
bin  the  range  of  star  determination  on  different  nights. 

heso  discrepancies  were  distributed  through  the  39  parts  of  which  the  system 
lade  up  by  allotting  one  thirty-ninth  of  the  discrepancies  to  the  first  part,  two 
ty-ninths  to  the  second  part,  d&c.  The  angles  of  tne  adjustments  have  not  been 
Dged,  snd  it  will  be  found  that  the  lower  line  of  any  quadrilateral,  as  tabulated, 
MS  by  25  in  the  seventh  place  of  logarithms  than  a  value  computed  from  the  upper 
».  This  is  a  local  discrepancy  of  about  one  in  125,000  parts  of  the  length  of  line, 
iractically  of  no  import. 

he  observed  value  for  the  latitude  of  station  West  Base,  Trover's  Point,  as  given 
Fable  III,  is  less  than  that  computed  in  Table  I  by  23''.7,  but  since  the  former  is  only 
»roximate  it  is  thought  best  to  retain  the  latter,  although  the  reliability  of  the 
ae  u^on  which  it  depends  is  not  known,  expecting  that  a  constant  correction  in 
h  latitude  and  longitude  will  be  applied  wnen  accurate  determinations  of  these 
'ebeen  made. 

11  computations  are  in  ink,  in  duplicate,  with  explanatory  notes,  and,  together 
h  the  note- books,  put  in  proper  form  for  filing. 

D  the  accompanying  sketch  the  river  is  only  very  approximately  located,  since  the 
•ography  has  not,  as  yet,  been  done. 

wish  to  commend  the  method  used  in  the  astronomical  work  of  making  one-half 
(Observations  on  the  star,  or  sun,  upon  the  reflected  image  from  an  artificial  horizon, 
Ithns  eliminating  the  level  error.  The  plan  of  observation  woh  to  eliminate,  as  far 
possible^  all  instrumental  errors.  Without  the  necessity  for  reading  the  level  the 
lenrations  can  be  made  much  more  rapidly,  and  thus  the  set  completed  under  the 
Bt  favorable  position  of  the  object,  and  when  a  largo  error  in  time  would  have  the 
St  effect  on  tne  result. 

i  would  seem  that  the  bases  are  now  measured  with  all  desirable  accuracy,  but  that 
mtion  must  be  paid  to  the  targets  and  to  the  readings  of  angles,  that  this  accuracy 
r  not  be  too  soon  lost  in  the  transfer  by  triangulat  ion.  If  greater  accuracy  is  desired 
n  is  found  in  the  present  work,  the  bases  must  be  nearer  together  and  the  angles 
I,  in  general,  after  3  p.  m.,  when  the  atmosphere  is  steady.  (Tbe  results  at  any 
ion  would  be  greatly  bettered  if  the  angles  were  read  on  different  days.) 
have  to  thank  the  observers.  Assistant  Engineers  D.  C.  Hnuiphrcys  and  Bathurst 
th,  for  the  faithfulness  with  which  the  iKlopted  plans  were  carried  out  in  the 
I,  and  also  Assistant  Engineer  C.  V.  Mersereau  through  all  the  ofBce  computa- 
s,  and  Mr.  Smith,  while  assigned  to  me,  for  the  faithful  aid  rendered. 
Very  respectfully,  your  ol^ient  servant, 

O.  B.  Wheeler, 
United  States  Assistant  Engineer. 
rsi  Lieut.  Theo.  A.  Bingham, 

Ccrp$  of  Engineers  f  U.  8,  A^ 

Seoretarg  Mieemuri  Eiver  CommtMum, 
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73  01  05.7 
264  03  48 
163  07  02 

81  05  37 
340  II  17 
220  49  45 

40  51  17 
258  38  00 

176  57  16 


298  53  1&  8 

82  49  30. 9 

201  41  51. 2 

208  53  la  8 

01  58  31.3 

195  29  46. 6 

298  53  18.8 

52  47  3U.  9 

118  01  03.8 

298  53  18. 8 

33  16  05.  8 

179  32  85.4 


Latitode. 


911/ 


47  60  07.77 


47  48  50 


47  20  60.21 


47  28  10. 80 


47  20  20. 98 


47  20  00. 40 


Longliudtb 


O        I  M 


iio*S9*64."78 


110  30  48 


107  55  20.51 


107  65  4&48 


107  52  02.88 


107  54  1&S8 


Table  II. 

[Instrument,  Troagliton  6l  Simraa's  10-inch  theodolite,  No.  1.) 


Azimuth  mt  east  boee.  Fort  Benton.    Aslmoth  of  line  east  base— west  base. 

Obeerrer. 

Star,  date,  &c 

• 

Kesult  for 
star. 

Besolting 
azimuth. 

IXCnumpbroys. 
Do 

Polaris  near  caatem  elong.,  Jaly  19, 1885 

Polaris  near  eastorn  clon;;.,  July  20, 1885 

Polaris  near  eastern  elon^;.,  July  23, 1885 

Of          II 

73  01  04.  26 
73  01  04. 17 
73  01  08.76 

0    1      « 

"78*oi'65."73' 

Do 

Axlmnth  at  irost  base,  Trorer's  Point  base  lino.    Asimath  of  line  west  base— east  baaa. 

Oatfiiint  Smith... 
Do    

Polaris  near  eaatem  elong..  Sept  26, 1885 

6  Ursa  Minor  near  western  eloufs.,  Sept  26, 1885 

Pohiris  near  eastern  elong..  Sept  27  1885 

• 

251  29  10.71 
251  29  12.11 
251  29  07.71 

IX  C  llamphreya . 

25120  10^18 

Table  III. 
(Insimment,  Trough  ton  St,  Simms*s  10-ioch  theodolite  Xa  1.] 


Latitude  of  Woct  Base,  Trover's  Point  base  lino. 


Obeorvcr. 


Object,  (*4nte,  Lc 


BMlnirsiSaiith.. 
Dl  C  Humphrey  a . 


Sun  near  roeiitli.m  Septoniber  26,  inP5  . . . 
Polaris  near  moriiliou  Scptumbor  27, 1865. 


lleRiiU  for 
object 


It 


47  88  01. 6 
47  87  54. 0 


Tlr,ruUiug 
latitude. 


o   « 


47  87  67.8 


^i^'iir    f    "SE    aiEF    »v 


•  ta^K^aCnan^  c 


K  Ab  BVBt;.  Iwi^iiiaini  ilT^ 


T    ij     i>i  I     mil  I       ■in       »      iir  '  1 1      r  •  i  in    -    ii    I 

^^BMbI^  •B^»— ifcM  111  igiMfc  If—My-  RK*taiM*iaii 
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mected  with  United  States  land  anrveys  and  with  other  known  data ;  and  hy  ter- 
ly  triangnlation  with  the  flag-staff  at  Fort  Benton,  for  which  the  Report  on  Korth- 
I  Boundary  Survey,  1078,  gives :  Latitude  47^  48'  50"'  north ;  longitude  1 10<'  39^  48" 
St  from  Greenwich. 

*\dl  details  of  measurement  axe  ^ven  in  Appendices  A  3c  and  A  3(2. 
rhe  Trover's  Point  base  is  1.^  miles  long  and  was  measured  three  times.    The  first 
asorement  was  a  trial  one  and  was  not  included  in  the  final  result.    The  second 
3  third  differed  bv  O'.OSS.    The  mean  of  these  two  was  adopted,  giving  a  length  of 
.1'.904  with  a  probable  error  of  ^t^'^^^^t  or  TTriuTnr* 
^11  details  are  given  in  Appendices  A  3  o  and  A  36. 

Uimuth  was  determined  oy  three  nights'  observations  on  stars  near  elongation, 
e  approximate  latitude  was  also  determined. 

ro  measure  bases  a  steel  tape  was  used,  obtained  from  the  Mississippi  River  Com- 
aion.  The  tape  was  approximately  SKHK  long.  It  was  marked  standard  at  62° 
br.,  but  was  known  not  to  be  standard  at  that  temperature  when  under  ten- 
n  to  eliminate  sags.  It  was  thouchtto  be  standard  at  approximately  36°  Fahr. 
«n  under  tension  of  12  pounds.  Modulus  of  elasticity,  £,  was  27,400,000  pounds, 
afficient  of  exi>ansion  0'.00000699  for  1°  Fahr.,  as  determined  by  J.  B.  Johnson 
the  Mississippi  River  Commission.  In  order  to  determine  the  lacking  information 
to  the  standard  temperature  under  a  known  tension,  the  eastern  part  of  the  Olney 
w  line  (Lake  Survey  Primary.  1879)  was  taken  as  a  standard  of  comparitiou ;  its 
gth  is  known  within  a  limit  of  nrrivTrir  (Professional  Papers  No.  24,  page  304). 

slength  of  the  standard  taken  is  (page  303) 1082r.9662 

fegth,  by  tape,  under  tension  of  16  pounds,  reduced  to  629  Fahr.,  and  for 
aelination 10819.0890 

Difference 2'.8772 

lie  measurement  took  36.184  lengths  of  the  tape ;  hence  ( VSW  =  0^.1795)  the  tai)e 
i  899'.0796  long  at  62^^  Fahr.  under  tension  of  16  pounds.  ExpanHion  for  1^  Fabr. 
Uaff  being  0'.W>209, 24^  Fahr.  results  as  the  temperature  at  which  the  tape  is  299^ 
sunder  pull  of  16  pounds.  Since  1  pound  tension  gives  an  clougsition  of  0'.00538 
l^'  Fahr.  an  expansion  of  0'.00209  for  299",  it  follows  that  the  eftects  of  tension 
expansion  are  as  1  to  2.57.  Therefore  since  24°  is  standard  temperature  for  16 
nda  pull,  62°  will  be  standard  for  1.22,  or  just  about  enough  to  haul  taut  on  a 
t^  Also  34°.5  will  be  standard  temperature  for  the  12  pounds  tension  used  by 
mon  in  bis  determinations.  Such  are  the  checks  on  the  first  result.  (Details  in 
Nmdicee  A  3c  and  A  3/.) 

different,  50-feet  lengths  on  the  tape  were  also  compared,  and  the  graduation  was 
(Ml  to  be  very  satisfiftctory.    (Details  of  comparison  will  be  found  in  Appendix 

5.) 

Be  nae  of  a  steel  tape,  for  secondary  base  measurements,  is  not  new,  but  has  not 
Blofore  proved  satisfactory  owing  mostly  to  the  uncertainty  of  the  temperature 
iMtion.  Mr.  O.  B.  Wheeler,  however,  believed  that  this  method  could  be  made 
Mietory  if  care  were  taken  to  keep  the  temperature,  during  a  measurement, 
Irty  constant.  To  do  this  he  proposed  to  work  only  at  night,  or  when  the  sun  was 
iBued.  The  first  measurement  at  Fort  Benten  was  made  in  sunlight.  The  com- 
btive  reeulta  can  be  seen  in  Appendix  A  3c.  He  also  introduced  the  use  of  the 
MS  ol  sine  on  which  the  measurements  were  marked  off  with  an  engraver's  pencil 
■  a  sqnaro.  These  zincs  are  filed  as  part  of  the  record — an  ingenious  device.  They 
I  long  enouffh  to  give  room  for  expansion  of  the  tape,  but  sometimes  a  set  back- 
M  or  ahead  is  necessary.  Friction  is  reduced  to  a  minimum  by  the  suspension  of 
•  tape  in  twinging  hooKS.  The  tape  does  not  have  to  bo  kept  level,  and  so  is  avail- 
b  for  almost  any  surface  and  does  not  require  special  preparation  of  the  ground 
her  than  clearing.    A  checked  line  of  levels  is  run  to  determine  correction  for  incli- 

ttM. 

Eht  VMidtB  show  the  great  accuracy  attainable  with  the  steel  tape  by  Mr.  Wheeler'a 
Hod.    (See  Appendices  A  3c,  A  3(1,  A  3«,  and  A  3/.) 

BASB-MBASURINa  APPARATUS. 

I)  n#  nor  adjuiter  (see  photographs  303  and  304  and  figs.  1  and  2,  Plate  II).~Thi8 
risto  of  ft  wooden  screw.  A,  fixed  in  a  block,  B.  The  screw  by  its  revolution  causes 
■L  Cy  to  move  along  it.  The  head  plate  B  has  dogs  fastened  in  its  boMom  by 
iw  it  la  aeonred  to  the  straining  stake  on  which  it  rests.  When  in  use,  the  tape 
Mmrhril  to  the  movable  nut  C ;  and  a  wire  guy,  about  3  feet  long,  leads  from  the 
r€nd  of  the  screw-block  B  to  an  iron  pin  in  the  ground  in  rear. 
Q  ns/nmt  a({;iMtor  (see  photographs  300,  301,  and  302;  figs.  3  and  4,  Plato  II).— 
i  eonaiats  of  a  wooden  screw.  A,  tixed  in  a  block,  B.    The  screw  by  its  revolution 
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BaHM*itnt.C.  IoiIhIs  id  a  j^rorre  on  tb«  be*d  D  ksd  , 

pk«e,  K,    Tu  b(*d  D  b«a  daga  on  H>  bmIct  Md«  br  whWh' 
Wble  Btekn.    !■  a  Dotch  of  Ilia  fnlona  pMes  •aiaga  a  kail_ 

aomeroftbe  leTcr  Uocfc  F.  at  an  mt^ptt^with  tkarido 

kaite  edge  extendi  hc;aii4  ibc  wdw  at  the  lam  Mnet.  kad  tfaeaa  exienaioiia 
headinga.  TIm  levci  block  uof  wn>d,et  ixlwa  aqaai^  I  iMik  UHckoo  top,  aodS 
iaebe*  at  bation,  liKfaicMdtw  tbe  Kaeral  of  the  oatiMr  dugonallT  an»NM  tbe  knib- 
•dCK  The  «tfeBar  the  block  bt^pm^ag  M  tha  kaife-adgBgiva  aqaal  tarer  aniw  at 
tteUaogleB.  A^rit-IeTd,G,ia  kttadMbaUMMp  of  tte  lerar  btMskpanUdli 
tM  boriKNital  loTcr  am  and  vied  t*  Make  it  borisMital  when  the  tape  ia  in  powtiM. 
llMiaM  book  ia  Jnt  la  mw  at  tbe  lereL  A  evi  of  abot,  B,  m  nipeodad  bj  a  bant 
torn  w*  frant  mm  «f  the  boriaoBlal  lerer  aia.  It,  taeetber  with  the  book  end.  it 
placed  Bii  aataJaandahpt  poarfd  Jannta  the  weight otuiewhotaafparatog  tnoinig  I 
aboot  tbe  knUe-ed^  ia  eudl;  16  povndB.    TwotlbMBoaietofa  wetvnaed  Kltached  to   ' 

long.  etiffwlrBpuiB  with  hooks  bent  in  Ihem.    TTnaw  nimi  wnrpaaViil  iiitn  Ifii  i.t »1   , 

■a  M  to  bring  the  tnilba  at  tbe  lerel  of  tbe  Ian  and  a  few  iachca  from  it.  (Pbolo- 
graph*  Nm.  303-1.)  One  of  (be  ihennoaH^trn  oelnQgs  ta  Ib«  Uiasiaaippi  Givor  Gov  I 
miaaioD  and  has  Xiet^a  compared  with  tbe  L^ke  Sarrej-  thennaioetflr,  CaaellaSinL  1 
It  haa  DO  Dnmber  of  ica  ova  lint  ia  marked  "  Tape."  1 

Tbe  coinpaiisoD  waa  mule  faorixoutallj  in  watei,  and  tbe  correctioae  ai«  ■uktiaetlll  I 
andaafblljawB: 


'»,^    ™^ 

it 

The  other,  an  nQOomparcd  tbtMnmomeler,  belonged  to  Ur.  D.  C.  Hamphrevi. 

»}  Stmktt,  4*.  {tee  pholograpfaa  300.  301, 302, 30;!,  ami  304). —Tbe  line  Is  UtM  clnnJ; 
HOBtakea(for  aaOO-foottApe)  'iteei  longaQdKiDche«bj '2 inches krediatribuledoi* 
it.  HarkiD^  alakea  arc  set  iu  Ildc  bj  trausit  at  ovrry  tipo  len^lb,  spaced  by  tiie  ia« 
■nder  ■  leoaumbraprinic  balance  uf  IG  iHtunds,  and  driven  until  tlieir  topa  aru  aboalll 
inobee  above  grontHl;  linc  strilie,  1^  incbe«  wide,  are  then  lacked  to  the  (ojKiifll 
marking  atakes  piirallol  to  the  Itano  linc.  Three  table  stakes  ore  then  plaat«d  3  hi 
in  advance,  and  on«  dtraioiD);  ebike  3  feet  in  rear  of  oocb  pair  of  markioji  attki 
Tbey  are  adjosied  by  a  t«et  frame  ao  that  tbe  tops  of  table  Btaki-a  aball  be  1 1)  ioeh 
beloiv  and  of  Htrainini;  stakixt  t  iucbett  liotovr  ibu  line  of  ihu  to(i8  of  inorkiDg  alaU 
"" -'     -     <i  when  in  jmsitiou  bartlj*  in  coul.ict  Willi  tbi  °~ 
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laylight  a  tape  length  can  be  measured  every  two  minntes.    Candle-liglit  re- 
30  per  cent,  more  time.    On  two  occasions  dnrin^  1885, 32  tapes,  or  1.85  miles, 
neasnred  in  one  honr  and  nine  minutes. 

AZIMUTHS. 

ervationa  were  made  by  the  method  given  in  Professional  Papers,  No.  24,  pages 
Alternate  pointin|^  to  same  stars  were  to  the  reiloction  in  an  artificial  liorizon 
ninate  level  correction.    Reductions  were  made  by  method  given  on  page  640  of 
ftQthority. 

TBI  ANGU  LATIOXS. 

iDstrnments  used  were  Trough  ton  &  Simms's  non-repeating  10''  theodolites,  Nos. 
2.    They  were  obtained  from  the  Mississippi  River  Commission ;  they  are  grad- 

to  five  minutes  and  read  by  two  micrometers  to  one  second.  Tney  are  peculiar 
»wing  the  circle  to  be  clamped  to  the  axis  and  to  revolve  on  it  when  undamped. 
ofl[raph  No.  254.)    The  micrometers  are  adjustable  by  the  graduation  on  the 

Inequality  of  pivots  is  eliminated  by  method  of  observation.  The  value  of  one 
on  of  the  striding  level  was,  for  No.  1,  2''.00  (see  Appendix  A  3<7),  for  No.  2, 1".24 
.ppendix  A  Zg).  The  instruments  were  mounted  on  -large  portable  tripods,  de- 
1  l>y  Mr.  D.  C.  Humphreys,  which  had  also  a  centering  tnvct  plate.    (Photo- 

Nos.  254  and  256.) 

)  method  followed  in  reading  angles  was  that  given  in  Professional  Papers,  Corps 
gineers,  U.  S.  A.,  No.  24,  page  31.  The  horizon  was  not  closed.  Limit  of  closure 
mgles,  ii'\  Eight  combined  results  are  taken  as  giving  a  weight  unity. 
)  general  method  followed  in  reduction  is  that  given  in  Col.  A.  F.  Clarke's  (R. 
Geodesy,"  page  263,  for  a  simple  quadrilateral.  In  two  cases  of  getting  off  bases 
ethod  as  given  in  Professional  Papers,  No.  24,  page  306,  will  bo  used. 
I  targets  used  were  the  wire  ones  described  in  Report  Mississippi  Wiver  Commission 
^.  page  45.  (See  photograph  No.  256. )  They  had  a  perforated  board  at  bottom, 
I  fitted  on  the  A  projection  of  the  bench-mark  cap.  When  an  instrument  occu- 
he  station  a  smaller  similar  target  was  lined  in  at  the  rear.    (Photograph  No. 

ise  targets  give  no  phase  and  are  equally  illuminated  whether  the  sun  be  in  front 
ir. 

PERMANENT  LEVEL  BBNCH-MARKS. 

entynsix  lines  across  the  river  valley  were  established,  containing  152  l)ench- 
s.  These  were  connected  by  lines  of  levels  and  tertiary  triangnlation  with  the 
dary  triangulation  stations.  The  lines  are,  for  tbo  present,  nnruberod  consecu- 
rfirom  Fort  fienton  down,  the  bench-marks  being  designated  from  the  right  bank 
unmeral  place<l  under  the  number  of  the  line,  thus,  f  is  the  notation  for  the  first 
;ht-bank  bench-mark  on  the  fifth  lino. 

)  permanent  marks  used  are  tho  same  as  for  triangulation  stations,  except  that 
ipe  is  4'  long.  (Described  in  Annual  Report  Missouri  River  Commission  for 
't35.  Appendix  A  2.) 

LEVELING. 

if  and  Bergcr's  18"  y^o^'^^^s  were  used,  with  New  York  rods.  The  targets  had  a 
[I  and  tangent  motion,  designed  in  tho  office  mainly  by  Mr.  D.  W.  Wellman. 
len  pegs  were  used,  with  round-headed  tacks  or  lath  nails,  as  the  support  of  the 

Levels  for  plumbing  were  attached  to  the  rods. 

e  instruments  were  kept  under  tents  except  when  being  transported.    A^ust- 
s  were  made  regularly  every  day,  and  ofteuer  if  necessity  wiero  suspected. 
re  and  back  sights  were  equalized  by  pacing  or  stadia  measurements,  all  the  in- 
aents  having  fixed  stadia  wires  and  tho  rods  an  extra  graduation  to  correspond. 
ts  were  limited  to  300  feet,  except  in  crossing  a  river  or  when  otherwise  impossi- 

Bubble  was  kept  in  the  middle. 

ree  readinj^s  of  rod  were  taken  at  each  sight  and  the  mean  adopted.  These 
»  were  reqnired  to  agree  within  0^001.  When  one  level  was  checking  another 
ition  was  required: 

For  discrepancies,  on  single  sights,  of  0^006  or  more; 

For  discrepaucies,  on  single  sights,  of  more  than  0^001  per  100'  when  pegs  were 

than  300'  apart. 

eroasing  the  river  the  parties  followed  General  Comstock's   '^Instructions  for 

ey  of  the  Mississippi  River,"  dated  Detroit,  October  3,  1878,     (Details  in  Ap- 

ix  A3a.) 

dmen  kept  notes  of  readings  on  their  rods,  which  rcadin^^s  were  called  out  as  a 

c  when  the  levelcr  and  rodinen  alternately  passed  each  otiier. 

I>les  given  in  Appendices  A  3k  and  A  3t  show  the  difi'ecence  of  elevations  of 

k-marks  and  of  water-surface,  the  latter  corrected  approximately  by  gauge  lead- 

kaken  during  the  season  ah  Foi^t  Benton. 

8872  BNG  87 185 
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or  U.  D.  W.  TKLLMAJt,  ASeiSTAXT  eSGCTKEK. 

Missarw  Biter  Comjiissios, 

Miial  Louit.  Mo  ,  Dtttmhfr  1, 193S>  1 
bnre  lti«  honor  to  ■nhnit,  berewiih  report  at  opf lalioos  in  tbe  Geld  oi 
ooder  mj  chaise,  of  tbe  murcj  of  the  Misoari  BiTtr  Bib»e<taent  to  tlu  U 
'iu»e.  I390. 
report  for  the  jiat  Mdtng  Jane  30,  1^^  mbmilted  Jul;  6  lasl,  a  liri«fb»1 
givcMi  of  Ibe  samy  of  Ibw  Uiaaoari  Birer  from  its  commencenieal  todil 
-'eiDPiit  «f  lira  wMk  M«cNnplieb«1  acd  dcifTiiitiati  of  wmo  of  the  nwlba 
-  --port  <if  the  piogreaB,  up  to  ihat  dncc,  of  IheparAr  Iheo  orgsniz^ficj 
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o  make  farther  progreas,  was  employed  in  preparing  a  base-line  for  measurement 
a  place  for  haoliug  out  the  observers*  quarter-boat.    This  done,  the  levelers  were 

0  work  checking  levels  previously  run,  the  parties  working  up-stream,  the  steamer 
tie  same  time  moving  up  to  keep  pace  with  them. 

Iiirty  miles  of  levels  were  thus  checked  when,  the  observers  having  passed  down 
days  previous,  the  steamer  returned  to  the  base-line.  The  observers  were  delayed 
)  two  days,  a  smoky  atmosphere  and  cloudy  nights  preventing  for  that  length  of 
BBome  necessary  final  observations.  By  the  evening  of  September  30,  however^ 
observations  were  completed,  the  quarter-boat  having  been  hauled  out  in  the 
a  time  and  made  safe  for  the  winter ;  and  on  the  niomiug  <»f  October  1,  the  steamer, 

1  all  parties  on  board,  started  for  Bismarck,  which  place,  after  considerable  delay 
I  low  water  and  windy  weather,  during  which  it  was  impossible  to  run,  was 
bed  on  the  15th  of  the  month.  The  party  was  here  disclmrged,  and  arrangements 
a  f<»  hauling  out  the  steamer  and  placing  her  in  safe  winter  quarters  as  soon  as 
^ays  then  in  process  of  erection  at  that  place  were  completed.  A  watchman  was 
>o  the  steamer  and  one  on  the  quarter-boat. 

Dfunberof  A  built  during  the  season  (Julv  20  to  October  1) 96 

l>«rof  permanent  bench  marks  established 15^ 

nated  number  of  milesof  river  covered 238 

l>«r  of  miles  of  levels  run,  including  running  to  water-snrface  from  **  benches" 
r  'which  distance  72  miles  were  checked) 241 

ke  total  fall  of  river  from  Fort  Benton  to  end  of  season's  work,  as  shown  by  the 

1b,  is  426  feet. 

"oin  a  reference  to  the  readings  on  a  Fort  Benton  gauge,  which  was  observed  up 

Bptember  5,  the  river  appears  to  have  fallen,  between  the  time  of  the  commence- 

it  aod  ending  uf  the  field  work,  about  2  feet,  which  would  leave  a  clear  fall  in  the 

•er  surface  of  the  river  of  424  feet,  an  average  of  nearly  1.8  feet  per  mile.    From 

t  Benton  to  foot  of  Cow  Liland  (140  miles)  averago  fall  per  miro  is  nearly  2^  feet. 

^6  organization  of  parties  was  at  first  as  followH.*  Two  parties  building  triangu- 

ioQ  stations,  each  couniHting  of  1  foreman  and  3  laborers ;  for  connecting  perma- 

tt bench- marks  with  triangulatiou  stations,  1  assistant  engineer,  2  rodmou,  1  la- 

%r;  levels,  2  levelers,  2  rodinen,  2  shademen,  1  axmun,  1  boatman. 

^Im  permanent  bench-marks  were  the  same  as  those  used  on  the  work  inaugurated 

(befall  of  1884  at  Glasgow,  Mo.,  namely,  a  stone  18  inches  square  and  4  inches 

U.S. 

ek,  marked      O      with  a  cop{)er  bolt  ^  inch  in  thickness  leaded  into  the  center 
B.  M., 

toe  side,  and  projecting  i  inch  above  the  surface.  This  stouo  was  placed  3  feet  in 
groundf  and  on  it,  and  centered  over  the  copper  bolt,  was  placed  a  piece  of  4-inch 
•pipe 4  feet  long,  with  a  cast-imn  cap  on  the  top  secured  by  a  bolt  and  nut  tbron^rb 
eap  and  pipe.  The  cap  is  marKcd  iu  raised  letters  ^'  Mo.  River  Comuiission  B.  M.,'' 
has  a  rounded  project  iou  iu  the  center  ^  inch  high.  The  real  '*  permanent  bench- 
k"  is  the  cooper  bolt,  which  is  reached  by  takiug  ofi'  the  cap  and  letting  the  rod 
n  through  toe  pii>e  on  te  the  top  of  bolt. 

b^marks  were  set  on  lines  crossing  the  valley,  estimated  to  be  an  average  dis- 
ss of  3  miles  apart,  and  the  valley  being  narrow  in  this  portion,  only  2  benches 
enlaced  in  a  line,  the  intention  being  to  so  place  them  that  they  would  be  safe 
1  distorbance  by  caving  banks  or  other  causes. 

be  relative  position  of  the  bench-marks  is  marked  approximately  on  the  sketch 
ie  while  the  ^i»ty  was  ascending  the  river,  and  such  description  of  their  location 
neordedas  it  was  practicable  to  make  in  an  uninhabited  and  almost  treeless 
itiy. 

he  monuments  for  the  triangulatiou  work  were  the  same  as  for  the  bench-marks; 
)pt  that  the  gas-pipes  were  3  feet  long  and  only  projected  a  few  inches  above 
nd  when  set,  and  the  cap  on  top  had  a  triangular- shaped  projection  with  a  small 

IT  S 
1^  t  inobin  diameter,  drilled  in  the  center.    The  stones  were  marked    k^'i  a  small 

I  being  made  in  the  center. 

Im  method  of  connecting  the  permanent  beoeh -marks  with  the  triangulation  was 
1 10:168  of  tertiary  triaugles ;  the  bench-mark  lines  being  made  a  part  of  the  sys- 
•  This  series  was  connected,  as  often  as  was  found  practicable,  directly  with  the 
ft  triangulatiou. 

Im  bmum-mark  lines,  established  this  season,  are  numbered  consecutively,  begin- 
(ftt  Fort  Benton,  and  the  benchmarks  are  designated  thus :  P.  B.  M.f  is  the  first 
eb-Biark  in  line  5  commencing  at  the  right  of  the  lino  on  the  right  bank  of  the 
r,  f  woold  be  the  second  mark  in  the  same  line. 

he  Jarela  were  to  bo  carried  down  by  the  Hhortost  practicable  route,  from  one 
~:  line' to  another  taking  in  at  least  one  bench-mark  in  each  line,  and  to 
Irrone  level  following  another,  using  as  a  rule  the  same  turning  pegs, 
I  n^qoent  comparisons  so  as  to  avoid  loss  of  time  in  hunting  up  errors. 


■.^■<.^i"iM.a 


t  mmtktmt  Mold  net  b«  lockttd 
C  tha  larelcrv  wortini 


e^yatt^p^ty,, 


I  tbe  beneli-iuifc 


^■^tat  ^itfliB*  ■<y  MM^  i— irfi— fc— »  toMAnlk  — atftar,  the  pronM 


Iftat.  m  CkBMriT  pulof  Hudh 
«  te  nhait  K  ptan  or  opentlM 
-=-«  itoMMMi^  work  u  FM 


«to  abo  located  At 

tft  bis  olwn-ren,  la  aids 

-,  .    -     «lit  it  btsi  for  him  toi»j 

iw  aax  A*ta»M  in  advance  oalK 

'    k  4eei«e  ■■  ofteti  tobaapit 

,      OB  fbor  days  iu  ibc  maitt 

by-  tb*  bwUmg  partr,  for  iraa  I  of  !•■. 
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eling  instraments  nsed,  so  far  on  the  work,  have  been  Id-inch  y  levels,  chiefly 
aafactured  by  Buff  •&  Berger,  of  Boston,  with  New  York  rods.  The  methods 
I  those  usually  practic.  d  with  these  instruments,  but  great  and  constant  care 
at  original  devices  wore  nsed  to  insure  accuracy. 

were  df^igned,  which  could  be  readily  attached  to  the  rods  for  koepiug  them 
»nd  a  clamp  and  tangent  screw  litt<id  to  the  targets  to  facilitate  slight  move- 
it  mments,  except  when  being  carried  from  one  setting  to  another,  were  kept 
its  as  a  protection  against  sun  and  wind.  The  adjustments  wore  examined 
f ,  or  of tener  if  there  were  reason  to  suspect  a  cliange.  Fore  and  back  sights 
alized  by  pacing  or  by  stadia  measurements,  all  the  instruments  having:  fixed 
res,  and  the  rods  an  extra  graduation  to  correspond.  Sights  were  limited  to 
1  length  except  when  a  longer  one  was  necessary,  as  in  crossing  the  river.  At 
«  readings  of  the  rod  were  taken  at  each  sight,  which  readings  must  agree 
001  feet  and  a  mean  of  the  three  adopted.  When  one  level  was  checking 
ind  discrepancies  occurred,  on  single  sights,  of  0.006  feet,  or  more,  or  discrep- 

singlo  sights  of  O.OOI  i>er  100  feet  of  distance  between  pegs,  if  pegs  were 
a  3(X)  feet  apart,  a  repetition  of  the  work  was  required.  lUie  rodman  was 
to  keep  full  notes,  as  a  check ;  and  in  order  that  the  reductions  should  be 

independent  of  each  other  as  possible,  and  the  time,  used  in  calculations  in 
reduced  to  the  minimum,  the  following  system  was  required  to  be  invariably 
e  rodman,  being  at  a  bench  or  peg,  and,  having  given  three  settings  of  the 
at  answer  the  requirements,  reduced  them  to  a  mean  and  recorded  the  same, 
arget  at  the  mean  reading,  clamping  it  firmlv ;  as  he  then  approaches  the 
at,  the  leveler  calls  the  elevation  of  the  bencn  or  pc^  the  rodman  has  Just 
:h  the  rodman  halts  to  compare  with  his  own  record,  at  the  same  time  pre- 
is  rod  to  be  read  by  the  leveler,  who  examines  it  and  calls  out  the  last  three 
'  the  reading,  which  the  rodman  also  verifies,  by  reference  to  his  book,  and 
(OS  on  to  the  next  peg.  Here,  after  having  given  the  three  rod  readings  in 
manner  as  before,  made  his  record,  and  set  his  target,  he  calculates  the  last 
'instrument,  thedatafor  which  he  has  already,  while  the  instrument  is  coming 
18  ihe  leveler  approaches  the  peg,  calls  this  height  of  instrument,  which  the 
erifies  by  reference  to  his  note-book  and  then  checks  the  last  rod  reading,  as 
f  calling  out  the  last  three  figures,  and  so  on. 

sing  the  river,  when  fonnd  necessary,  a  similar  method  of  procedure  to  that 
by  General  Comstock  for  "  ordinary  levels,"  in  his  "  Instructions  for  the  Snr- 
le  Mississippi  River,''  in  1878,  was  used.  The  instrumeut  being  set  upon  the 
d quite  close  to  the  last  turning  peg,  two  or  three  careful  rcadiugs  are  taken 
jg,  then  eight  to  twelve  readings  on  a  peg  across  the  river,  a  nieau  of  which 
as  the  true  reading.  The  instrument  is  then  moved  across  the  river  and  the 
eversed,  eight  to  twelve  readings  being  taken  on  the  peg  across  the  river  and 

or  three  on  the  one  near  the  instrument.  General  Comstock  states  that,  fur 
460  feet  wide,  this  method  bos  given  results  with  a  probable  error  of  less  than 

3t. 

)  and  1881,  levels  were  run  between  Sioux  City,  Iowa,  and  the  mouth  of  the 
two  continuous  lines,  one  starting  from  Sioux  City,  the  other  froui  Lexiug- 
These  were  checked  by  independent  levels  running  into  the  same  benches, 
test  difference  found  between  the  two  lines  from  Sioux  City  to  Lexington 
I  foot,  472  miles  below  Sioux  City.  From  Lexington  to  the  mouth  the  greatest 
e  was  0.173  foot,  200  miles  below  Lexington. 

were  also  carried  from  Fort  Randall  to  Sioux  City  (179  miles)  in  1881,  and 
in  the  same  manner.    The  difierence  in  elevation  at  the  cud  of  the  line  was 
t.    The  greatest  difference  at  any  time  was  0.082  foot,  at  1*28  uiiU'H. 
2,  190  miles  of  levels  were  run  (Pierre,  Dak.,  to  Fort  Randall),  where  the  dif- 
vas  0M54,  the  greatest  difference  being  0.15C  foot,  at  175  miles. 
>,  the  great<ist  length  of  continuous  checked  line  was  17  milos;  difference, 
»• 
«6  differences  are  considerably  within  the  limit  of  error  allowed  bj'  the  Mis- 


I!ommi89ion. 


be  readily  seen  that  such  a  coincidence  of  results  must  necessitate  the  most 
nanipulation  of  the  instrument,  as  well  as  a  rigid  adherence  to  systematic 

of  procedure,  by  both  parties.    If,  then,  the  Y  level  is  capable  of  precise 
,e  good  quality  of  that  done  on  this  survey  must  be  admitted . 
le  question  has  arisen  as  to  the  confidence  that  can  be  placed  in  these  levels, 
e  details  are  given. 

veling  this  season  was  under  the  special  charge  of  Assistant  Albert  Warren, 
\  care,  seal,  and  energy  I  am  greatly  indebted. 
rel  work  in  the  fall  of  16^84  was  simply  transferring  elevations  fi*oro  benches 

established  to  the  permanent  bench-marks. 
d  state  here  that  the  rather  meager  results  of  that  season's  work  were  due 
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to  the  iDBJkiiiate  forte  omploynl.  The  work  w«  new,  and  Ihc  diSIcitltiM  "c 
known  nulil  operatioua  eoiniDcatt^.  Ii  was  tbMi  bo  near  tb«  cod  of  tbe  «caN>n 
mairil  In  bn  Ii^aatban  a  looiith.  Ih.il  it  ira«  Dot  IboQglit  brst  to  art^nipl  bdj  change. 

For  cairylug  on  tha  iroik  on  tbejwttioiuof  iho  river  nrkere  the  bluff*  aro  tifflbcnd 
■n  RDIiruIy  lUfferenl  orcunizalion  i»  m^iiinid  from  tbal  needed  ichere  tbe;  bit  ' — 
■a  is  tbe  case  Irom  Yankton  to  Fore  Bmion. 

Coiisi(lerBbl<!  dauiai^  naadone  tbo  paM  teaaon  to  thefttt-amboatHiasonri.  hi:rU*tal 
niflcbiocTy  renil»iu{;  it  ini[>0Mlil<-  to  hamlleberoii  Ibo  rapids  andtakecpbi-roSilw 
rocks,  with  wbirh  the  Ijotlom  in  thfsoplat**  iscorcred,  and  nbich  indeed  Bbouwiin 
Uie  npper  3011  miles  of  tbo  river,  nliile.  on  aeconol  of  Ibe  light  build  of  lier  hull,  if  > 
rock  IB  toncbed  a  holo  in  her  bottom  is  almost  enro  to  rvanlt. 

On  Angnst  17  a  hole,  nhkb  took  tvo  davs  to  repair  tempor>iily,  njts  store 

bottom  from  thia  cause,  and  )>evt:ral  floor  timljeia  and  bottom  plaok  were  bmben,  and 
before  Ibe  rapids  were  pa»ed  mnre  than  forty  floor  limber?  \rcr«  broken  and  wvenJ 
more  ptHnk  ebsltered.  KiTtr-men  considerit  a  piece  of  remarkable  good  fortnoellial 
■be  wasKottcD  throneh  at  all.  Tbe  boats  ran c log  re^larly  in  that  part  of  theiirrr 
an  atrongly  bnilt,  wiih  powerful  uacbioery,  with  which  tbcy  caa  be  readily  handW, 
and  while  tbej  cannot  be  kept  off  the  rocka  eotirelj,  their  strengtb  prevcnls  mncb 
damage. 

It  1b  eslLiuated  that  at  least  $2,000  will  have  to  be  spent  in  repairs  OD  tbe  Min 
before  she  will  again  be  fit  for  service.  The  sensot's  experience  hns  demoDstratfd  Ixr 
Dl)Bllitablene»B  for  tbe  work  on  the  npper  river  botb  on  account  ofeipeit-se^rorrepim 
whicb  are  almost  iuevital>lc,  and  from  the  time  lost  when  it  ia  necessary  in  goltr> 
■tream.  Thirty  days  were  consumed  in  Jitne  and  July  last  in  going  from  Blsmint 
to  Fort  Benton,  an  estimated  dislancoof  dl6  miles,  dariDenbich  time  the  entim  pan; 
were  underpay,  alargosbure  nf  tbem  doing  notbius  ex';ept  to  assist  in  getliactb 
boat  along  by  palling  oa  atow-Iini--.  ThetnuBiiig  time  was  not  less  than  aixteen'"' 
■  day.  TbiswonldmakeanaveragoBpcedof  I.7n»ile'*i)erhour.  The  boAt  will ai 
ijvite  well  for  the  triangnlation  and  bencb.mark  work  yet  to  be  done,  aa  in  that  ptiS 
of  tbe  river  there  is  Irss  cnrrent,  and  the  boltom  is  principally  sand;  but  for  tbilMSI 
to  come  in  tbo  upper  river  a  strongly  built  and  poweifol  boat  is  needed.  A  snitlUt 
boat  for  Ibis  pan>oso  would  bo  a  good  tow-boat  for  improvemoat  work  when  tlieav. 
Tey  Bhall  be  completed. 

For  cootinning  tlio  IriangnlatioD  and  permanent  bench-mark  work  on  the  ha^^ 
tbe  plan  herein  ontlined  an  organizalion  Bainel-hing  like  the  following  wdnld  te 
ndeded:  Two  parties  biiiliLiug  Iriangnlatjon  stations;  one  party  setting  pennsont 
iMDCh-marks;  one  party  coonecling  permnnent  bench-marks  with  triangnlation  lU- 
tioos,  aud  Ihree  level  parties. 

Hijb  wonld  reqnire  a  force  of  5(;  to  58  men  all  told,  tbo  monUily  salaries  amnnntiq 
to  aboat  13,000.  Tolnl  moutUly  expense,  Jnclading  anbsiHtDnce  and  fuel,  f4,0M  V 
14,500. 

Very  teappclfnllv,  ynr  obedient  servant, 

D.  W.  WEt-LMAJC, 

Jui«tiiiil  SngiMW-   J 
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*  work  from  the  qnarter-boat,  eacb  party  oonsisting  of  an  assistant  oDjgiooer, 
ami  three  laborers;  while  a  mate,  two  boatmen,  and  a  cook  remained  on  the 
boaty  or  took  the  place  of  laborers  in  tho  observini^  parties  wbeii  required, 
^ni men ts  were  the  same  as  used  in  the  lower  work,  but  lur^^e  tripods  were 
ted  for  stations  and  large  umbrellas  for  observing  tents.  Tbo  tripods  were 
Saint  Lonis,  from  designs  principally  by  Mr.  Ilninphroys.  (See  photographs 
256.)  The  trivet-plate  was  made  movable,  for  the  purpose  of  centering  over 
on  mark,  and  the  tripods  were  a  complete  success,  both  for  convcMienco  and 
.  Tho  targets  were  concootrically  secured  to  the  cap  ot  tho  iron  pipe  which 
le  place  of  the  station,  and  wero  placed  by  tho  sCutiou-bniUliug  parry.  When 
I  was  being  occupied  the  target  was  sot  asido  and  a  smaller  one  sighted  in  for 
jf  the  other  observing  party.  The  larger  target-frame  was  G  feet  in  height  by 
in  diameter,  and  tho  smaller  one  was  rectangular,  30  iuches  in  height  by  7 
1  widih. 

rst  stations  off  the  Benton  base  were  occupied  on  July  21,  and  the  last  to 
Trover's  Point  base  on  September  30,  on  which  duti^  the  field  work  was  closed. 
veFs  Point  base  was  measured  three  times  over;  its  aziiguth  dotennined  by 
ghts'  observations  on  stars  near  elongation,  and  its  approximate  latitude 
led. 

were  sixty-two  working  days,  of  which  two  were  too  rainy,  seven  too  smoky, 
too  windy  for  angle  reading;  leaving  tifty-two  days  on  which  it  was  possi- 
cupy  stations. 

wero  ninety-fonrstation9occupicd(besidesfonr  located  oitside  the  system),and 
ve  cases  in  which  stations  were  reoccupied,  caused  by  tho  mistaking  of  or  by 
sibility  of  a  target  or  by  a  shower  of  rain  before  the  day's  work  was  com- 

In  a  few  cases  stations  were  rcoccnpied  because  the  triangle  did  not  close 
imits,  and  this  took  much  thne,  when  it  was  necessary  to  row  up-stream  from 
lies.  The  number  of  triangles  measured  was  200,  giving  52  quadrilaterals, 
lary  length  of  the  net  was  177  miles.  On  several  occasions  a  party  was  able 
leto  two  stations  a  day,  bnt  this  cannot  well  be  donoon  many  consecutive 
:  if  the  parties  leave  the  quarter-boat  at  dawn  they  cannot  well  be  at  the 
i\n  before  10  or  11  a.  m.,  having  from  a  half  mile  to  2  miles  to  carry  boxes, 
^les,  make  sketches,  &c.  It  requires  an  hour  to  reduce  and  compare  re- 
tbo  upper  triangles  before  it  .is  safo  to  drop  the  quarter-boat  down-stream, 
takes  two  hours  to  drop  down-stream  by  quarter-boat,  or  about  one  hour  to 
rn  by  skiff  to  reach  the  landing  for  the  next  station.  It  is  3  p.  m.  by  the 
I  station  is  reached,  and  dusk  by  the  time  the  parties  are  again  at  the  quarter 
len  results  must  be  compared,  and  there  is  no  time  left  for  dropping  down,  so 
.vo  for  a  station  at  dawn  the  next  morning, 
oticed  that  a.  ni.  observations  are  more  discordant  than  those  of  p.  m.,  and 

general,  it  is  next  to  impossible  to  make  satisfactory  observations  in  the 
:)f  a  sunshiny  day.  The  most  satisfactory  work  is  done  after  3  p.  m.,  and  it 
bio  that  there  is  nothing  gained  by  an  observer  trying  to  occupy  more  than 
Lion  a  day  when  the  quadrilaterals  are  from  3  to  5  miles  in  length  and  the 
»  high  and  rugged  as  those  of  the  Upper  Missouri. 

)untry  in  general  may  be  described  as  a  treeless,  grassy,  alkaline  plain,  throngh 
-un  numerous  dikes  and  an  occasional  mountain  ridge.  The  Missouri  River 
tributaries  h»ve  eroded  tho  surface  and  loft  innumerable  cations,  with  abrupt 
Inffs,  from  200  to  1,100  feet  in  height.  The  rock  is  mostly  of  a  soft  sandstone, 
1  iron-stone  dikes,  and  a  clayey  shale  of  great  depth  underlies  the  sandstone. 
f  impuro  soft  coal  and  red  scoria  are  frequently  present.    Cottonwood  and 

grow  on  tho  narrow  bottom  land,  and  between  Judith  and  Old  Fort  Peck, 
line,  spruce,  and  red  cedar  are  found  in  the  caQons  and  on  the  hill  sides.  lu 
itegratcd  shale  bluffs  there  are  many  land  slides,  which  when  wet  with  soring 
t)  almost  impassable.  There  was  much  rain  this  season  up  to  the  middle  of 
:t  during  August  and  September  there  was  very  little,  and  tho  season  was 
le  for  our  work.  October  would  also  have  been  a  favorable  month  for  work. 
•arty  arrived  at  Bismarck  by  steamer  on  October  15,  and  were  discharged, 
(vay  to  Bismarck  an  accurate  plot  was  made  of  the  net  of  triai^les  checked  by 
ing  of  tho  Benton  base  on  the  Trover's  Point  base,  both  in  length  of  line  and. 
roper  change  of  azimuth. 

Durn  to  this  office  it  was  decided,  in  order  to  find  the  length  of  the  base  line 
remeasuro,  under  as  nearly  as  possible  the  same  tensiou  and  conditions  as  ao- 
cisted  in  the  held,  a  port  ion  of  the  Olney  base,  primary  l??7i).  (See  Professional 
Corps  of  Engineers,  No.  24.)  Tho  portion  selected  was  the  east  half,  or  a 
I  of  !^.05  miles,  which  was  twice  measured  in  an  overcast  day. 
lasgow  base,  located  a  year  ago,  was  then  measured  twice  over,  and  its  azi- 
termined  by  two  nights'  observations  on  stars  near  elongation,  which  oloted 

work  on  November  11. 
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TUX  BASK-LOtz  MMiScmxiascT&. 


BnrcdihalibeDt 


M  wJUia  BlMl-taoe  had  aat  bM«  eaili 


aable,  Uiat  aiagle  iim  imwi  i  im  wli  iiitli  I  be  o 

•tioa  wrewc,  f«c  amtroUisg  eadi 

Bnt>|i^;  Tira  books,  to ■uppwt 

atdp^tar  the  ■■rkug  wafcaa.  fiir  ptftnancrt 

"  'bonliaaf  aa  iaeh  ia  itiiia«*ii,  and  pnptnd 

_    Tlw  aoeket  bloefc  af  UmI  nrd  al  tb«  iw 

--  -  ,.     ifC-atake,  ki^  held  M Ibe  aUfce  hj  two  ahDf 

qrikat  la  1  be  block  and  bj  »  wira  alieU  3  ftet  toog,  atlaebtd  (a  t  be  black  and  to  aa  iM 
inn,  wbicli  pis  wta  pmoed  in  the  grgond  to  the  RtKof  Ika  Oiaiainx-atake.  Tb«  aaX 
vaa  attschra  lo  tbe  (apethioB^  vira  liaki,  b;  laiiiiii  iif  nbiili  a  Sial  rongh  a^jnfl- 

to  a  talile,  aod  ibe  not  caiTMd  a  alide  in  eMoVia,  vhicb  ilida  canted  an  iroa  falFina 
plecefoTakiuf<e-«d£e.  The  table  oaa  a  ^DkiSincheaby^incbfabjlS  iDdi««,np- 
parted  on  thiee  «tAb«a,  aod  beld  to  tbe  sCabM  br  diant  fpikea  io  iia  bottom.  Tb«  Imt 
ani-piece  wu  of  wood,  £}  bj  6}  inches,  asiach  ibicK  ai  top.  3  inches  at  bottom,  uri 
Hghtened  bj  baviug  toe  front  npfier  compi  cot  awar.  The  kiiile  blade  vat  srt  iatla 
lower  rear  corner,  at  an  angle  of  45^  vith  the  aide ;  it  nai  Ioniser  than  the  thickiMa 
of  tbe  block,  and  the  projectioos  i^vft  the  bearutgd  on  the  iron  fatcmin.  The  sidnii' 
the  block  from  the  knife-edge  coiner  save  the  leTcr-anns,  each  pxnctl}'  equal  in  Irajlli 
and  at  right  angles  to  each  other.  A  spirit  level  wa<  attache  to  tbe  npper  edcirf 
the  block  aaA  made  parallel  vritb  horiioutal  lerer  ano.  A  weight,  consisting  of  aeat 
of  shot,  wae  made  exact  bj  placing  it.  toeether  with  hook  end  of  the  hoiiiAnidl  am, 
on. the  acalet,  wbiPe  the  knifi^-edge  end  of  the  arm  rested  in  (he  falcmm,  and  wutt 
gireaknown  tension  of  16i>oiiwIb  to  the  tape.  An  engraver's  pencil  aitdan^ 
angled  nile,  of  the  Mme  width  oslhe  lioc  atrip,  wasnsed  inmaHfingon  thesiooittip. 
TbB  thennorneten  were  attached  loKt  iff  wire  slakes  for  easv  and  safe  tranoportatkr  ' 
and  were  so  set  that  tbe  bnlb  was  at  about  the'eler  at  ion  of  Ihe  tape  .ibove  lbs  giaosd 
Tbe  wire  hooks,  for  sopponine  the  tape,  were  2  inches  in  len^  (Xo.  li  wire),  an 
00  made  that  the  planes  of  the  nooks  at  the  ends  were  at  right  angl-M  to  each  otbs 
The  baso  line  was  cleared  of  brush  and  weeds  and  alraol  400  slakes,  eiach  3  feel  i 
length,  with  a  cross-section  of  about  4  square  inches,  cut  froin  yonus  coltun-amd 
treu,  or  sawed  and  split  from  larger  1r«ce,  were  distribaled  over  the  line.  The  mark- 
ing stakes  were  set  in  line,  with  a  field  transit  at  every  tape  len^h  and  spaced  wiik 
the  tape  under  a  slretch  by  spring  balance  of  16  ponnds,  .md  were  driven  to  s'  "* 
SO  inches  above  groond,  when  a  zinc  strip,  made  parallel  with  the  stretched  tape, 
tacked  on  the  top.  The  three  table  stakes,  alioat:]  feet  in  advance,  .tuct  tbesrrai 
stake,  about  3fiM!l  in  llic  rear  of  the  markitis  slake,  ff.'rfla'ljiiste.IinpiiMtioDaudLcielii 
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When  there  is  day-light  for  the  work  it  is  possible  to  measure  a  tape  length  everj 
iwoxniDDtes;  by  lamp-light  about  one-third  more  time  is  required.  Ontwoocca- 
■lonB  this  season  33  tapes,  or  1.85  miles,  were  measured  in  one  hour  mid  inno  minutes. 
Second  and  third  measarements  are  so  numbered  on  the  zinc  tstrips.  Tiio  zinc  strips 
are  of  snob  length  as  to  give  somo  room  for  expansion  in  tbe  tap^,  but  it  is  sometimes 
necessary  to  make  a  set-back  or  a  set-aboad  at  the  rear  zinc.  The  diftercnce  of  nieas- 
nrement,  as  shown  on  the  zinc  strips,  is  read  to  the  nearest  one- hundredth  of  an  inch 
before  the  strips  are  taken  from  the  stakes.  The  strips  are  then  numbered  and  kept 
•a  •  part  of  the  record  of  measurement. 

There  has  been  a  remarkably  close  agreement  in  two  or  three  measurements  of  the 
Hune  line,  in  three  of  the  four  base  lines  this  agreement  being  less  than  1  in  400,000 
when  rednded  to  6*2^  Fahr. 


THE  RRADIKO  OF  ANGLES  AND   REDUCTION   OF  THIANGULATION. 

The  theodolites  used  were  the  10-inch  limb  non-re]K'.iter8,  Troughton  and  Simms's, 

M.  1  and  2,  made  expressly  fortheMisHiAsippi  River  Commission,  in  which  thecircleis 
elAmped  to  the  axis  and  is  revolvable  on  it  when  undamped. 

The  iDCthod  of  reading  angles  was  that  given  in  Professional  Papers,  Corps  of  En- 
gineers, United  States  Arro^',  No.  *^4,  page  31.  under  (c),  and  eight  combined  results 
were  obtained  as  giving  a  weight-unity  to  an  angle.  Tho  closing  of  the  horizon  was 
AToided.  however  (in  order  to  simplify  the  reduction),  by  stopping  on  the  last  sta- 
tion ana  not  "  closing  on  tho  tirst.'' 

The  method  of  reduction  will  bo  that  given  for  a  single  quadrilateral,  by  Col.  A. 
F.  Clark,  ''Geodesy,"  pages  2G3-(),  except  in  two  eases  in  getting  off  bases,  when  the 
neUiod  given  by  General  Comutoek  (Professional  Papers,  No.  24,  pages  306-312)  will 
buljpllowed. 

AZIMUTH. 

The  observations  were  made  in  accordance  with  the  method  given  in  Professional 
Papers,  No.  24,  pages  129, 30. 

Th«*  alternate  pointings  on  some  stars  were  lowered  to  the  image  from  an  artificial 
horizon,  no  as  to  eliminate  tho  level  correction.  The  reduction  will  be  by  formnlfls 
fiTen  on  page  640  of  Professional  Papers,  No.  24. 

Beepectfnlly  submitted. 

O.   B.  WllEELEK, 

Asttisfant  Engineer. 
Fiist  Lient.  T.  A.  Binqham, 

Corp§  of  Engintenf  Hecrtlary  Missouri  River  Commission, 
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LENGTH  OF  BASE  LINE. 


The  lengths  of  the  base  lines,  measured  during  the  season  of  1885,  are  expressed  by 
the  Cdlowing  equations : 


BENTON  BASE. 


(1)  33x299'.0794:000'.000+0'.97r>  —  l'.80i)±0'.000  —  0M80-f  1'.711=9870'.304. 

(2)  :I3X299'.0793PO'.000+0'.795±0'.000 J-O'.OOO  —  0'.  180+0'.221=9o70'.443. 

(3)  33x299'.079i0'.000+0'.928+0'.250i0'.000  — 0M80—0'.2i7=9870'.388. 

TROVER'S  POINT  BASE. 


(1)  38X299'.079+140'.033+1'.662. 
S)  32X299'.079+140'.033+1'.062: 
IS)  32x29-J'.079+140'.0:J3+I'.662: 


.O'.OOO-tO'.OOO  —  0'.240  —  0'.0C7=971I'.916, 
iO'.OOO— 0'.120  — 0'.240+0'.052=9711'.9l5. 
:0'.000+0'.628 — 0'.240 — 0'.7 19=97 1 1'.892. 


In  whioh  emiations  the  terms  are : 

FIxat  term,  x^nmber  of  entire  tapes  multiplied  by  length  of  tape  at  62^  Fahr. 
Saeond  term.  A  distance  measured  with  a  fractional  part  of  the  tape  under  16 
MUids  tension  and  reduced  to  62^  Fahr.  between  the  last  and  the  next  to  the  last 
■riEing  stftkes  of  the  base  line. 

TUra  term.  A  distance  measured  with  a  boxwood  scale  between  this  last  stake 
the  end  of  the  base  line. 


'  IFPEKDIX  2  Z — ^RBPORT  OF  MISS  >CH1    RIVKIl   COMMISSION.    2{)5r) 

Adopted  Talne  on  tape  leiifftb=299'.079±(V.00034  at  62^  Fahr.,  nnder  16  pounds 
tBDsion. 

The  tape  it  accarately  sabdivided,  as  sbown  by  part  tapo  mcasurcmcuts,  the  above 
rix  portions  (5(K  each)  diiSering  by  only  0''.02  in  the  extretuo. 

GOMPABISOK  OF  STANDARD  TAPS  WITH   299  FEET  OP  Tlllfi  oOO-FOOT  TAPE. 

Two  sets  of  comparisons  of  a  portion  of  tbe  500- foot  tnt)o  with  tho  standard  tapo 
made  on  July  10  and  September  28,  of  which  the  results  were  identical. 


The  length  of  this  portion  from  zero  to  a  filed  mark  in  tapo  near  the  SOO-foot  ^rad- 
nation  is  ^=2^.082,  and  from  zero  to  cut  in  solder,  at  :iOO-foor  graduation,  is  -=  800^0^j*2 
(efteh  nnder  a  tension  of  16  pounds  at  62  Fahr.)  Tiho  filed  muik  and  cut  in  solder  aia 
foot  apart  by  boxwood  scale  measurement. 

Bespeotiall3tenbmi  tted. 


Flnl  Lient.  T.  A.  BixonAM, 

Corps  of  Engineers,  U.  S.  A,, 

Seoretary  Missouri  River  Commission. 


O.  B.  IVhef-leu, 
Assistant  Engineer* 


Appendix  A  Zd. 

UEASUBEMBNTS  OF  THE  BENTON  BASE. 

The  ihxee  measurements  of  the  Benton  Base  are  expressed  by  tho  following  eqaa> 
Uona: 

(1)  33x299'.079— I'.SOO— 0'.180+0'.975-f-l'.71l=9870'.:«)4. 

(2)  33x299'.079— 0'.000-0M80-|-0'.795+0'.221=9870'.44:i. 

(3)  33x299'.079+0'.250— 0'.180-f-0'.9-28— 0'.217=9!^0'.38a, 

First  term  is  number  of  tapes  multiplied  by  Ipngth  of  tape  at  62^  Fah. 
Second  term  is  sum  of  distances  sot  forward  or  backward  on  zincs. 
Third  term  is  inclination-of-tape  correction. 

Fourth  term  is  distance  between  mark  on  zinc  33  and  A  West  Base. 
Fifth  term  is  temperature  correction  to  reduce  33  tapes,  at  tapo  temperature,  to  62^ 
ViA.,  and  the  second  member  is  the  corrected  independent  result  for  each  measure- 


The  mean  of  the  throe  measurements  is  =  9S70^378 ;  the  mean  of  the  second  and 
^tSkird  measurements  is=-9S/'0'.4l5,  giving  a  difference  of  about  four  ouo-hnndrodths  of 
ft  foot.    But  tbe  first  measurement  was  rejected  in  the  field.    (Sec  note  nnder  the 
[libleof  temperatures.)  ^ 

The  mean  of  the  second  and  third  is  then  taken  as  the  true  result. 

The  probable  error  of  this  result,  from  the  indi  vidual  results,  is  =  ^^0^0185,  or  one  in 
[ttLOOO  parts  of  the  base. 
[  Benton  Base,  at  its  own  elevation  above  sea  levels  9370^415. 

fieqpeotfolly  submitted. 

O.  B.  WUEELER, 

Assistant  Engineer^ 
Fiist  Lieut.  T.  A.  Binqham, 

C9rp9  of  JBngineors,  U,  8,  A.,  Secretary  Missouri  Eiver  Commi^sioi^ 
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CorreeUonfir  kuH^oHom  of  tape  on  Fort  Benton  Base, 

BDcth  of  ttMi   till  imJ'i  oorreetkmaTer  sin  ixl;  {atangle  of  inclination;  A «i dllTertnoe  of 
--•  ■--  •  «  elevation.) 
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ConteiUim  for  ineXinaUon  of  tape  on  Trovcr^i  Point  Base, 
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19 
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L7 

a  23045 
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20 

a  22848 

7.70430 

a  0061 

» 

12.3 

2.0 

a  30108 

7.a*521 

23 

a  34988 
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11 

17.6 
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a  24018 
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a  18271 

a65853 
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28 
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ao 

23 
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1.1 
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""7.'66557' 

ii" 

*"4."78478* 

"""7.26O60" 
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24 

l^o 

2.5 

a  39794 

7.92212 

20 

a  55121 

a  02703 

a  0106 

25 

12.0 

1.0 

a  27875 

7.80293 

22 

a  81127 

7.78709 

a  0061 

26 

11.0 

1.0 

a  00000 

7.52418 

12 

4.76478 

7.26060 

a  0018 

27 

1U.5 

as 

a  69807 

7.22313 

00 

4.18272 

a  65851 

aooos 

28 

0.8 

a7 

a  84510 

7.800-28 

08 

4.43260 

a  90842 

a  0008 

29 

13.0 

2.2 

a  34242 

7.86060 

25 

a  42230 

7.89812 

a  0079 

80 

las 

4.5 

4.65321 

a  17739 

52 

a  05842 

a  53424 

a  0342 

31 

ia4 

1.9 

a  27873 

7.8D293 

22 

a  81127 

7.78709 

a  0061 

88 

22.8 

4.4 

a  64345 

a  10763 

51 

a  04156 

a  51738 

a  0829 

W.B. 

27.4 

4.6 

aGS276 

*ai8C94 

M 

a  07496 

a  53078 

a0356 

~a2403 

•  Part  of  Upe  =  140  feet 
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APPSlfDIX  A  3/. 

OLNBT  BASE. 

m 

Determinalion  of  one  tape-length  at  62^  Fakr. 

The  first  meftsaremeiit  at  the  meAn  temperatnie  of  the  tape  at  the  time  of  measure^ , 
ent  may  be  expressed  as  follows : 

1  tat>e-l-l  foot 
36  tapes-f ^ hl'.500—0'.127+4'.327—0'.  133 =10821'. 9662 

here: 

First  term  is  namber  of  entire  tape  lengths  (between  0  and  299  foot  fcradnations). 

Second  tcnu  is  distance  between  second  measarement  mark  on  zinc  36*,  which  mark 
I  the  mean  of  six  saccessive  applications  of  5(K  portions  of  tape  nnder  a  strain  of  16 
onnds,  and  for  the  last  W  applying  one  foot  of  a  box- wood  scale  to  the  299- foot  grad- 
ation to  make  out  the  W,  (The  extreme  of  the  six  marks  on  stake  36*  were  bat 
.02  of  an  inch  apart) 

Third  term  is  amount  set  ahead =8''  on  stake  17,  and  ICK'  on  stake  28. 

Foorth  term  is  the  total  iuclination-of-tape  correction. 

Fifth  term  is  the  distance  ftom  the  mark  on  36*,  above  noted,  to  the  mark  on  zinc 
irer  ▲  middle  base  as  measured  with  a  box- wood  scale. 

Sixth  term  is  the  redaction  of  first  measarement  mark  to  second  measarement  mark, 
IS  shown  on  zinc  36,  and  the  second  member  is  the  known  distance  between  A  east 
MiBBand  ▲  middle  base.  (See  page  363,  No.  24,  of  Professional  Papers,  Corps  of  En- 
gineers.) 

Transposing  the  known  qnantities  in  the  equation  to  the  second  member  we  have : 
9Sk  UpeB=108l6'.232 :  or  one  tape,  at  tape  temperatare  (550.54  Fahr.)=299'.0663. 

The  redaction  to62c>  Fafar.,  with  coefficient  of  expansion  =  0.000007,  is  =  0^.0136;  or 
one  tape  at  &iP  Fahr.,  under  16  pounds  tension =290'.0799. 

The  second  measurement,  at  the  mean  temperature  of  the  tape  at  the  time  of  meas- 
urement, may  be  expressed  as  follows: 

36  tapes+L!^n?i±l22!+l'.498-0'.127-f4'.327==10821'.96e2 

where  the  terms  are  the  same  as  above  described  except  that  the  third  term  is  amount 
Mt  forward =9"  on  stake  12,  and  8'^98  en  stake  27,  and  the  sixth  term  is  zero. 

From  this  equation  we  obtain:  36]^  tapes =10816M01;  or  one  tape,  at  tape  tem- 
pwitore,  530.83  Fuhr.,  =  299'.0627.  The  reduction,  to  62°  Fahr.,  is  =+0.0171;  or 
ttetape.at  02^  Fahr.,  under  16  pounds  teneion  =  291)^.0798. 

The  differenco  in  the  two  measurements  is,  for  36  tapes,  expressed  by  the  difibrence 
^tveen  the  sixth  term  in  the  first  equation  (0".  133)  and  the  product  of  (10816'  —  SO'), 

£0.54—  53.83),  and  0.000007  ;  or  by  0'.133—0'.  129 =0.004  of  a/oot.    This  difference 
the  two  measurements  is  one  in  2,700,000. 

The  mean  of  the  two  values  for  one  tape  is  299^.07985.  To  this  it  is  necessary  to 
.  iRdy  a  minus  correction  (of  0'.00085,  or  about  1  in  350,000),  due  to  the  fact  that  the 
"fjmJsontai  lever-arm  was  inadvertently  lengthened  by  the  tenth  of  an  inch  (O'MO),  in 
"  ifoUowing  manner :  Before  measuring  the  Benton  base  the  bail  of  the  weight-can 
I  been  made  more  secure  by  a  smaller  wire,  and  this  wire  was  used  in  suspeuding 
ean.  The  iierson  carrying  and  suspending  the  can,  on  its  hook,  at  the  Olney 
iMe,  used  the  larger  lower  wire,  the  center  of  which  was  crowded  out  by  the  block 
tm  drawing)  farther  than  the  bearing  of  the  smaller  wire  by  O'MO,  by  actual  meas- 
■ranent. 
Tka  adopted  value  for  one  tape  length  =  299'.079  at  62^  Fahr.,  under  16  pounds 


The  tape  is  a  standard  ae  graduated  under  a  16-pound8  tension  at  24^^  Fahr.,  or 
Mder  •  tension  of  1|  pounds  at  62^  Fahr.  [using  coefficient  of  expansion  =  0.000007 
hr  1^  Fahr.  and  extension  of  taT>e  =  0^.00538  for  one  pound  tensiou ;  as  given  for  this 
■Bs  tape  from  the  offico  of  the  Mississippi  River  Com  mission  J. 
The  mean  error  of  the  adopted  value  is  not  greater  than  ^^0^.0005,  or  the  probable 
mrnot  greater  than  :t0'-00034. 
Baapaouolly  submitted. 

O.  B.  Wheeler, 

AsBistant  Engineer. 
flkat  Liont.  T.  A.  Bingham, 

Corpe  of  Engineered  U»  S,  A., 

Secretary  Miseouri  Biver  Commiseion. 
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Cmr^oH&m  ftr  kuflimaikm  of  tape  on  Olnoy  Z^ooe. 

sTottbtiXh  i = Ogla on innllwitlou ;  AsdllliBraioeofelevatloii;  IslaBgUl 

of  tap«.] 


jr«.  of  ^Uko, 

tlOB. 

h 

Log  A. 

Log  tin  i. 

< 

"^r 

Logoor- 
notkm. 

Correo* 
tfoa. 

▲  B.B 

Bmak.b... 

1 

8 
8 
4 
ft 
8 
7 
8 
8 
18 

11 
12 
18 
14 
1ft 
18 
17 
18 
10 
20 

21 
22 

28 
24 
2ft 

28 
27 

28 
28 
80 

81 
88 
88 
84 
85 
80 

SIah.b?. 

AMkLboM.. 

t 

107.78 
11128 

10148 
10183 
lOlM 
108.17 
104.01 
104.20 
10188 
10144 
10180 
10104 

10101 
10180 
10110 
10102 
10188 
10105 
10104 
10183 
103.87 
10145 

10167 
10118 
10101 
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10148 
10141 
10125 
lOLOl 
104.05 
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104.20 
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10180 
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o    '  «r 
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1G7 
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114 
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1  47128 
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a  86178 
a  82428 
a  27875 
a  60515 
a64845 
a56680 
a  20412 

a78034 

128765 
7.00551 
7.288^ 
iai.05 
7.41850 
18U297 
7.03037 
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7.08053 
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84  00 
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240 
040 
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ft  00 
4  10 
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188800 
115800 

4.84710 
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116516 
176002 
195414 
7.07270 
177378 
123074 
160014 
184178 
162968 

182288 

10582 
10146 
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10001 
10012 
10001 
10002 
10008 
10002 
10000 

0.0007 
10000 
10001 
10022 
10081 
1000ft 

a  41407 
105600 
118354 
175587 

108010 
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7.65776 
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13  10 
15  40 
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155 
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VALOS  or  STBlDIMa  UrxL,  T.  A  8.  THEODOLITE,  KO.  1. 

Iiafollowinft  nading*  wen  taken,  at  tlie  Benton  BaMt,  for  the  value  of  one  diTision 
bb«  atridiog  level  need  in  aiimoth  work  at  the  Benton  and  Trover'B  Point  Baaea; 

level  wan  placed  on  the  teleeoope  tnbe  of  Uie  theodolite,  and  a  common  leveling 

■et  apatadiatanaeoftwotapeleii^the(or53ti'.ia}: 


Lcvd. 

Bod. 

K. 

ff. 

M^ItWodh. 

U  dlTlilmig. 

3.M 

(KMIU«liD<»IDpiltlBg.) 

U»Dn1<»ldlvl««i«    r-JM 
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"Im 

28.S 

»lI 
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Bi.0 

8.  aw 

2&5 

.iftt 

BMptetrnlly  rabmitteil. 

O.  n.  Wnmutit, 

lint  Uent.  T.  A-  BixanAM, 

C«rpwtf£»giM«n,  U.  S.  A.,  Seonlarg  STiimmH  Hirer  ConmiMioa. 


Appendix  A  3&. 


7cr«Ii  luJten  btlmun  Jylg  20,  IScS,  otid  Srptemba-  30,  ItteC. 


ICwTwWbyreadln 

pi<niFi>rtB«nIODBHie, 

J 

VamUaotB-U. 

Wiiter  aurfus. 

1, 

^ 

i 

3l 

r 

~s 

"Pow«,-W.O.B.M 

ii 

-0.40 

—a  SI) 
-o.w 

-0.71) 
— n.rO 
-l.OD 

2,(iB0.» 

1,057.  as 

!i,037.« 

2,Ki2.M 
I.6H.I17 

i 

iia 

ids 

0.00 
i.Zt 
B.0« 
9.11 

S.M 
S.MS 

Z.*BA 
£34 

S?Sf 

M 

[;:::::;;;•:■;;:::::::•:: 

01.47 

ffT.OB 

97 

t:::::;  : 

TB.a« 

S.BUl.W 

» 

AmtCn^k 

iu 

S948      KBPOBT   OF   THE   CHIEF    OF    ESQlSZEJtS,  V.  3,  *pmt 


X  ZZ — ^REPOBT  OF  UKISOTntl  SITEB  COUMT8SION.    2969 

Apfsndix  a  St. 

I  tUttiUmu  ^  Ptrmm»t»t  twirt  wrfa  and  corrtettd  tUvaUom  of  tealtr  ittT' 
HvedfiPt  ImU  rmn  Mimm  Art  JtoittoM  Mtd  ZVmwt'i  Pobti,  itouUina,  darinf 
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RKPOST  or  UB.   JAUBB  A.    SEDDOK,   ASSIST, 

Hissoirm  River  Commission; 

^■1  LoitU,  Mo.,  Jnlg  t,  1880. 
have  the  Iionor  to  make  the  following  report  of  the  physical  data  dapart- 
tb«  fiscal  year  endlog  June  30,  lt)86 : 

COXPILATION  or  THE  DATA. 

I.— Full  hiatoiioe  of  the  reduction  of  the  gaDge-readiuga  neie  compiled  for  offloe 
D.hiatorieeof  the  cLanses  of  location  and  zero  to^o  ^>tb  the  yearly  ahoetflof 
ily  eange-readinfrs.  TUa  1885  sheets  have  also heearedaeedaad  compiled  for 
^lor  United  States  Engineer  ganges  and  the  Signal  Service  gange-etation  of 
D,  Uo.  All  these  sheets,  Tiz,  215,  with  their  histories,  have  been  stereotyped 
idition  is  being  printed.  All  the  gauges  were  checked  and  repaired,  Outobor 
cember  9,  18t£,  and  again  Hay  SO  to  Jnno  13,  1gS6. 

Kclira  ami  iIihm. — The  B60  incompleto  cross-sections  of  Lexington,  Kansas 
d  Leavenworth,  mentiouod  in  last  Annual  Report,  have  been  traced  on  staad- 


■lope  at  Kansas  Cily  was  also  plotted  and  tabniated,  completing  the  slope 
this  division. 

andred  and  forty-three  cross-seotions  at  Omaha  were  ptottod ;  these,  with  the 
>f  last  Annnol  Report,  are  still  Incomplete,  wanting  measnrement  of  areas  and 

wgt. — The  compilation  of  the  168  observations  at  Saint  Charles,  1879,  which 
itioned  as  in  progress  in  lost  Annnal  Report,  has  been  completed ;  also  1  at 
int  in  1978.    This  completes  the  compilations  of  disohacKe  data  for  Saint 

Mopilatiou  of  the  Ennsas  City  discharges  of  1883,  63  observations  in  all,  was 
id.  These  discharges  re<|nired  roplottiog  to  standard  scale  and  the  oompata* 
plotting  of  elecoeiits  of  discharge,  measurement  of  discharge  with  plonimc- 
DlatioD  of  datnm  areas, and  tabalation.  Nineteen  discharge  observatioos  for 
r«r,  at  Kansas  City,  dnring  the  same  time,  were  also  put  in  shape.  This  oom- 
le  compilation  of  discharge  data  at  Kansas  City. 

iy-nine  discbarge  observations  at  Omaha,  in  18S3,  have  beon  put  in  shape, 
>  exception  of  moasniemcnts  with  planimeter  and  tabulation. 
erence  to  the  table,  as  in  last  Annual  Report,  showing  the  condition  of  the 
lion,  it  will  be  seen  that  volumes  I,  II,  III,  and  IV  are  about  complete  with  the 
D  of  such  miscellaneoQS  dalA  as  may  be  added : 


Oal;  a  few  dlschorgM. 


rATMms  tiMO  ni  ti 


r  fiw  aflw  ibti 

*  b02t  fcriM" 

r>.  nine  jii6!£  ikai  ill  lb 
*  If -at  =.-iwwt_kficra|(W 

"  ^  _  otof  dB* 
r^cT-r  wse  Xsmir-  X.-<3r -^1  lir  [ieK>n  of  la'lh 
wofjini 
>  ir  .^  ^v  aKklk 
■   -  -*--i-i  K-T^r-dl  r.  .  ■j.nn'*  t- nar  7rm=sf«ibrni 


■IT  -iiB  ^•jinta*  nnuiiKTin^f  'iitrcTsJ^it:  r^i-x*- JMiTU*  i^at  ;•■?:"  «-.>  polst.    Til 
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what  has  preceded,  the  gauge  leadiDghas  Rixnply  stood  for  the  discharge  of  the 
at  the  time  of  that  readiDg,  and  the  eqaivalent  gange  beights  have  stood  for 
ame  discharge  at  the  two  points.  It  therefore  follows  that  all  the  erratic  featares 
scharge-gaa^e  variation  will  be  reproduced  in  the  gauge  relation,  except  in  so 
s  these  erratic  variations  are  exactly  similar  at  the  two  points.  It  is  important 
large  on  this  latter  exception.  All  that  the  gauge  relation  does  is  to  give  di£fer- 
1  in  the  discharce-ffange  relations.  The  gauge  relations,  from  ^'ear  to  year,  may 
ly  change  their  inciinationj  or  iiom  one  rise  to  another,  or  rapidly  during  a  por- 
Df  one  rise ;  all  we  can  say  la  that  it  one  point,  say  Herman d,  is  unchangeable,  at 
ther,  say  Saint  Charles,  the  discharce-gauge  relation  has  undergone  the  chang^ea 
n.  It  is  only  when  this  chain  of  reTatives  is  connected  with  an  absolute,  that  is, 
icfl  of  discharge  measurements  that  absolute  conditions  can  be  ffiven.  In  years 
I  there  are  no  discharge  measurements  on  the  river  that  can  betaken  in  the  chain 
age  relations,  the  best  that  can  be  done  is  to  take  such  points  as  have  shown  the 
Kabllity  between  other  years  and  consider  them  as  stable, 
a  caae  taken  has  been  the  simplest  possible,  since  between  these  points,  Hermann 
3«int  Charles,  there  are  no  tributaries  to  the  main  river.  When,  however,  we 
der  a  case  such  as  the  Boonville-Hermann  gauge  relation,  it  is  complicatea  by 
ffect  on  the  Hermann  gauge  of  the  contributions  of  the  Osage  and  Gasconade 
B.  If  we  knew  the  daily  amount  of  this  contribution  its  equivalent  in  gauge 
it  at  Hermann  could  be  subtracted  from  the  Hermann  gauge  reading,  and  wo 
d  then  have  a  renetition  of  the  Hermann-Saint  Charles  problem.  In  default  of 
knowledge,  some  Knowledge  of  the  general  character  of  the  tributaries,  such  as 
periods  when  floods  may  be  mostly  expected,  the  probable  duration  of  same^  and 
pproximate  estimate  of  their  low- water  discharge,  will  mostly  enable  us  to  iden- 
tbe  effect  of  their  contributions  on  the  gauge  relation  which  includes  them,  and 
a  portions  shown  free  from  their  effect  are  used  in  determining  the  gauge  relation 
VMn  the  points;  though  here  the  gange  relation,  instead  of  representing  equal  dis- 
Kges,  represents  at  the  lower  point  the  discharge  of  the  upper  plus  the  low  water 
int^  inflaenee.  As  a  side  issue  in  this  work  the  daily  discharges  of  the  tributaries 
at  least  approximately  valued. 

ks gauge  relations  having  been  determined  between  all  points  and  for  all  years  as 
inlely  as  possible,  we  may  transfer  discharge-f^nugo  curves  from  points  where 
^have  been  determined  to  other  quite  distant  points,  or  by  the  use  of  the  time  in- 
'ab  we  may  plot  measured  discharges  to  distant  gauges ;  both  ways  are  advisable 
keeks  on  each  other,  and  all  results  must  check  with  the  measured  discharges 
ie  thev  have  been  taken.  In  fact,  the  use  of  the  gauge  relations  for  the  determi- 
00  of  discharge  inay  disclose  contradictions  which  necessitate  their  revision.  This 
» be  expected,  since  in  the  first  deduction  the  truth  is  clouded  by  tributary  action, 
'change  in  the  discharge-gauge  relation,  and  sudden  erratic  variation  of  discharge 
mge,  and  it  is  only  when  it  has  met  the  tests  that  we  can  feel  satisfied  that  the 
t  values  have  been  assigned  to  these  causes  of  divergence. 

naUy,  when  the  discharge-gauge  curves  have  been  established  at  the  prominent 
ti^  toe  scaling  off  the  discharge  corresponding  to  the  gauge  reading  for  every  day 
le  year  is  only  a  mechanical  process, 
le  following  is  work  that  has  been  done  in  the  line  of  study  of  the  data : 

PLOTTINa  AND  STUDY  OF  GAUGE  RKLATIONS, 

miann-Saint  Charles,  1S79  to  1882  and  1884. 
dar  and  Jefferson  City-Hermann,  1878  to  l-'S^. 
onTille-Hermann,  1874  to  1879,  and  1881  to  1882. 
inaaa  City-Lexington,  1875  to  1884. 
It  Leavenworth-Kansas  City,  1875  to  1879. 
ftvenworth-Kansas  City,  1881  to  1885. 
fihisoD-Kansas  City,  1880  to  1885. 
diStoa-Iieavenworth,  1879  to  1885. 

DISCHAllGE-GAUGB  RELATIONS. 

IB  inal  curve  at  Saint  Charles,  from  measurements  of  1879,  was  determined :  this 
B  vaa  also  transferred  to  Hermann  by  gauge  relation,  and  discharges  for  eacn  day 
1873  to  1879  were  scaled  from  same,  and  mean  monthly  and  yearly  discharge,  in 
9  feet  per  second,  made  up. 

a  Kaaisaa  City  measured  discharges  of  1883  and  the  Atchison  measured  discharges 

B  were  plotted  to  the  Kansas  City,  Leavenworth,  and  Atchison  gauges,  but  final 

Mbave  not  yet  been  determined. 

Yaiy  reapectfuUy,  your  obedient  servant, 


Brt  Liaat.  T.  A.  Binqham, 

Cmp8  of  Engineers,  U,  8,  A,, 

Stcretarjf  Miuouri  River  Commieaian. 


James  A.  Sbddon. 
Aaaietani  Engineer* 


^ 
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Appendix  A  5. 

RKFORT  OF    MR.   A.    il.    ULAIMDEIX,   ASSISTANT  KKGIXRKS. 

Missouri  Bivkr  CoMinsstox. 
Saint  Lodi*,  Jfo.,  ^aly  3i,  im 

LiKCi'KXAKT ;  I  biivo  the  Ucmor  vury  rMpeotfulIy  to  prea«Dt  the  following  nsprt 
on  the  inspecLiuu  of  ilitt  Missouri  river  water-gaiK^ca  mailo  nuder  yoar  direction  io 
Mny  last. 

On  tlie  iritb  of  tlii)  moiitli,  io  company  with  Mr.  Jniuea  A..  Seddaa,  I  proceedtdli 
Bionx  City,  Iowa,  iuspHcliug  and  t«4tiog  aach  gnuge  iu  BDCc«ssioit  dawn  the  rJTSti' 
far  DM  llemitiDii,  uad  rotuniud  to  this  office  on  tb«  13th  of  June. 

By  yonr  direotion  new  wiro-cable  Kii^fi^s  were  established  on  all  the  bridgvs  ol  111 
river,  located  directly  over  the  laaiocbaimel.  These  gii'e  mach  mora  accumtemod 
of  iboaclnal  stage  of  Iliu  river  than  any  gange  alou^  ibe  baok.can  cive.  Adncrir 
tioa  and  drawing  of  one  of  these  gauges  will  bo  fuumtat  the  end  oi  tbia  report 

A  tabniaied  atatfiuent  is  »1ho  given,  which  shows,  quite  in  detail,  tbo  teealtBsf  II 
tests,  hetghta  of  zeroa  above  Saint  Louia  direotrix,  i&c. 

610UX  cirv. 

This  is  A  vertical  ^nge  of  onk,  spilied  ou  a  jiile  at  the  month  of  Perry  Creek.  HI 
well  sheltered  from  injury  by  ice  or  Urift,  but  its  location  is  not  a  good  one. 

Pcrty  Creek  is  a  narrow  Blreani  and  drains  quite  a  large  section  of  the  city,aadj< 
ing  raina  is  sut)ject  to  sudUcn  rises,  at  which  times  Ibe  readiug  on  the  gaage  m 
poaaibly  be  greater  by  n  foot  thnn  the  actual  height  of  water  in  the  river. 

Iroeommcod  tbat  a  new  inclined  gaogo  be  cstftblished  below  the  monlbofA 

H.  E.  CBrien,  a  young  olorlc  in  a  notion  store,  is  tbo  observer,  and  appears  ioi 
■  —  •■ —  'n  Ibe  (lisoharge  of  his  duties, 


Tbe  only  gange  found  hero  was  on  a  white-oak  pile,  grailnated  by  uaiU  drive 
It,  located  at  the  mouth  of  nu  open  sower,  about  TOO  feet  above  the  bridso. 

A  wire  gauge  biul  previously  been  estnliliBhcd  on  the  bridge,  but,  had  b 
and  not  replaced. 

Ah  the  etanduid  form  of  wire-cable  gauge  adopted  by  yon  had  not  l)een  n 
«t  the  dale  of  our  inspection,  we  ]>1aced  nu  annealed  iron  wire  gaiigii  on  ll 
We  directed  the  observer,  who  had  in  bia  posscasion  an  extra  gaug;--rod,  i 
the  standard  g.ingo  arrived  to  place  it  bo  as  to  read  tbe  same.    This  bo  has  done,* 
the  readings  of  the  two  gauges  have  since  been  imifonu. 

Thoobservcria  J.  Pcaraou,  bridge  watchman,  a  rather  loqua 


APPENDIX  ZZ — ^BEPOBT  OP  MISSOURI   RIVER   COMMISSION.    2975 

The  gauge  baa  oot  yet  been  made  perceptibly  inaccurate  on  account  of  tbese  slides^ 
nt  it  mast  be  carerally  kept  heavily  riprapped  and  ref^nlarly  repaired  to  prevent 
jjjury. 

I  wonid  recommend  tbat  some  expense  should  be  gone  into  to  drain  the  water  from 
Jbe  bin  lis  away  fh>m  the  gauge. 

Observer  is  T.  E.  Woostor,  conductor  of  trains  crossing  the  transfer-boats,  a  reliable 
nan. 

BROWNVILLB. 

This  is  a  vertical  gauge,  nailed  to  a  pile  at  month  of  drain  from  high  bluiT.  It  is 
rell  protect>e<I  from  ice  and  drift,  and  records  the  higher  stages  of  water  quite  ac- 
nrately.  It  is  not  extended  below  a  14-foot  reading  on  account  of  the  shallowness 
f  the  water,  and  frequently  the  observer  is  obliged  to  dig  a  suiall  channel  through  a 
•now  shore-bar  to  get  water  to  the  gauge.  Below  14  feet  he  is  obliged  to  use  a  tem- 
lOrary  gauge,  attached  to  a  post  on  the  edge  of  the  bar  and  set  from  the  other  gauge 
»y  the  water  surface. 

'l  can  recommend  no  better  site  for  the  gauge,  but  would  advise  putting  in  a  cheap 
nclined  gauge  at  next  low- water  season. 

Observer  is  W.  H.  White,  a  gnnsmith,  and  a  thoroughly  reliable  man. 

WHITB  CLOUD. 

This  is  a  vertical  gauge,  In  two  sections,  of  10  feet  each,  graduated  by  directrix 
■arks:  a  permanent  high-water  one,  nailed  to  a  strong  pile  of  an  old  ferry  larding, 
rliieh  the  observer  uses  whenever  he  can,  even  by  ditching  through  a  small  shore- 
sr,  get  wat«r  to  it.  lie  is  frequently  obliged  to  measure  down  to  the  water  surface 
nom  the  426-foot  mark.  In  low  water  he  uses  a  temporary  gauge,  placed  near  the  high- 
rater  one,  attacheil  to  a  post  or  pile  and  set  by  water  surface. 

I  would  recommend  a  new  cheap  inclined  gauge  to  be  placed  here. 

Observer  George  W.  Westfall,  manager  of  ferry-boat,  dto.,  is  a  more  than  ordinarily 
»refnl  and  painstakiiig  man. 

SAINT  JOSEPH. 

This  gange,  a  vertical  one,  is  placed  in  an  angle  of  the  pivot-pier  of  the  bridge.  It 
•  well  protected,  but  on  account  of  its  location  its  readings  must  necessarily  be  made 
■ore  or  less  inaccurate  from  the  obstruction  the  pier  causes  to  the  free  passage  of  the 
rater. 

.  A  standard  wire-cable  gauge  has  been  placed  on  the  bridge  over  the  main  channel 
Ml  on  the  draw-span.    Readin|^  are  continued  from  both  gnng')8. 
I^Obeerver  W.  U.  11.  Jackson,  bridge-toll  collector,  is  an  intelligent  and  conscientious 
pan. 

i  ATCIUSON. 

This  gauge  is  on  the  upper  draw-rest  of  the  bridge,  aud  can  only  bo  reached  by  » 
Th»  current  is  very  rapid  and  the  eddying  movement  of  the  water  is  very  no- 
kble.    I  do  not  think  that  it  is  possible  for  the  observer  to  read  the  gauge  as  near 
itwo-tenths,  or  perhaps  more,  for  actual  water  surface. 

standard  wire-cable  gauge  was  put  in  on  the  draw-span  over  the  main  channel. 
Both  here  and  at  Saint  Joseph  Mr.  S.  W.  Fox,  aud  his  assistant,  Mr.  Meredith,  put 
I  the  eable  gauges. 

S.  M.  McCracken,  bridge  watchman,  is  satisfactory  in  discharge  of  liis 

LEAVENWORTH. 

TUs  Is  an  inclined  oak  gange,  originally  put  up  by  the  Signal  Service.    The  gradna- 

are  chiseled  in  the  wood.    Eleven  feet  of  the  lower  end  has  been  broken  off,  and 

[jftMnporary  expedient  was  adopted  by  nailing  a  2-inch  graduated  pine  plank  on  a 

^      it  slope  to  the  gauge  at  its  lower  end,  and  eyen  then  another  temporary  gange 

to  be  osed  for  stages  below  the  2^  foot  mark. 
The  gauge  is  in  bad  condition,  not  being  *<tmo"  in  any  direction.    The  wood  is 
~  in  several  places;  and  the  rains  have  washed  gullies  on  each  side  of  it. 
^eamboats,  in  usin^  it  as  a  convenient  hitching-post,  have  also  contributed  to  its 
metion.    This  being  a  very  importiint  gauge  in  the  calculations  on  physical  data 
lid  receive  a  thorongh  repair  or  perhaps  entire  renewal. 
K  vJsenrer  Charles  Dillj  an  ex-sergeant  of  Signal  Service,  is  not  entirely  satisfactory. 
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FDIIT   LEAVKirWOBTI!. 

At  thlB  point  is  onn  of  the  oldtst  gaagea  on 
tinii  (if  Col.  W.  E.  Merrill,  United  Bt&tea  Enf 
Bippi  Biver  gaiigt<a  in  1H71. 

11  ia  In  two  sectiom:  a  hij^h-wBter  permBnent-»e«tloD  bolted  to  the  Tertii'at  iscl 
oml  n  very  Isnipuniry  soctiou  (inclined)  for  low  wat«r.  The  Utter  is  in  »ery  Wps- 
pikir,  in  kept  up  eDiiroly  hy  the  observer  with  tho  few  faeilitiea  he  b»»  at  hisdispool, 
oiiil  I  woalil  uut  regard  It  as  very  accurate. 

The  reports  are  sent  rognlarly  to  the  United  States  Engineer  officer  at  Ticksbnti, 

The  gaiigB  was  not  tested  by  me. 

By  your  diroetion  a  standard  cable  gauge  was  placed  on  the  LeaTHDWorth  Bridn 
ftboiit  nix  miles  above  the  city,  uver  the  nteaniboat  channel,  andgnidnatcd  todir; 

Observer  Uuury  Muasett,  bridge  superintendent,  api>ears  U>  bo  entirely  tru»l>Ti 

This  gauge  Is  on  tlio  upper  draw-rest  of  the  bridge  and  was  recently  replaced.  Tti 
m*t  is  a  great  obstrnction  to  the  free  passage  of  the  water,  cansing  "eddies  andboiK* 
and  the  tendings  of  tho  gauge  do  not  site  the  true  height  of  watifr  surface. 

A  stnndiinl  cable  gaii)^  wiis  placed  oa  the  draw-span  over  the  channel,  and  n 
Inas  are  cmilinnod  Irom  both  ({angus. 

ObBcrver  F.  D.  Smith  is  wall  rooomDiended  as  a  catefut  man.  His  occnpatim  il 
bridgo  agout. 


The  gauges  here  were  not  in  a  very  satisfactory  condition.  A  hij^b-water  gup 
was  funud  xt  foot  of  tho  main  street,  Icodinc  to  the  river,  faateued  oa  the  fao«  dIi 
mek  oulvurt,  wliioh  spaMs  a  creek,  gradnateil  froui  C  feet  to  'H  feet. 

In  front  of  the  gauge,  oxtenUing  out  about  75  feet,  is  a  shore  bar.  From  its  Ims- 
tlon  I  douot  thinkany  careful  catuulntionn  oughtto  be  baaed  on  this  gauge-nuMlia;. 

Over  half  a  mile  below,  near  the  fetcj  landins,  is  the  low-water  sloping  ganp  i( 
a-inch  plank  on  edge,  which  can  only  bo  calliyl  temporary,  a.' it  is  liable  to  bedestn;ri 
by  drift.     It  is  graduated  from  8  feet  to  2  feet  abort  low  water. 

These  two  gauges  were  established  from  difltireut  bntich-markn,  and  ii 
cnrefiil  lines  of  levels  between  the  benches  we  found  a  disoropaucj  in  the  publiihri 
elevations  of  +  0M4B  in  B.  M.  Ko.  189, 

Deeniiug  it  im|>ossible  to  correlate  the  readings  of  these  twogangps,  we  establlabrJ 
a  sloping  gauge  for  high  water,  located  100'  above  the  low-water  one,  graduated  fros 
G  fi-et  upwards. 

It  cousista  of  6''x6"  white  pine  timber  set  on  6"X8"  posts,  flmtly  sunk  ;  earth  nS 
t^kmped  and  moderately  well  riiirapped  with  sloue.     It  has  the  Hanie  £i  '     ' — 

Wfilor  gauge,  and  iU  readiuga  have  been  satisfacui 

Tt  ,  ..   _.  1,  although  cheaply  made,  I  er"  "~ 
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GLASGOW. 

was  Ibund  to  be  »  ooanterbalftDoed  iron* wire  gauge  on  the  Dorth  side  of  the  river 
,  the  first  deck-epan  approached  firom  the  south.  The  gauge  wire  is  No.  10,  B. 
and  a  weight  of  thirty  pounds  was  attached  to  it.  It  was  found  reasonably 
v  but  its  location  is  soon  that  dnring  the  lower  stages  of  water  the  bar  becomes 
y  dry  underneath  it. 

gauge  is  far  fbom  the  main  channel,  and  the  onlv  reason  for  placing  it  there 
laTc  been  to  keep  the  counterpoise  or  gauge-weight  out  of  the  way  of  passing 
loats. 

w  water  the  obserrer  adopted  the  expedient  of  lowering  a  weight  from  a  sheave 
top  chord  of  the  bridge. 

uiaard  wire*cable  gauge  was  placed  over  the  main  channel,  and  showed  a  differ- 
r.033  in  height  of  water  surface  from  that  given  by  the  old  gauge, 
trver  Aris  B.  Sherwood,  bridge  attendant,  u  entirely  satisfactory. 

BOOXYILLB. 

gauge,  although  fonnd  to  be  in  very  good  order,  and  nearly  correct  as  regards 

>,  is  open  to  the  same  objections  which  obtains  to  all  gauges  which  are  attached 

v-rests  or  any  other  obstruction  to  the  fk«e  passage  of  water. 

uidard  cable  gauge  was  established  over  tne  main  channel  on  the  draw-span 

bridee,  and  readings  on  both  gauges  ordered  to  be  continued,  in  order  to  note 

>babTe  error  of  the  vertical  gauge. 

rver  C.  Randecker,  watchman  on  the  bridge,  is  fkirly  competent. 

JEFFERSON  CITT. 

eaaffSB  here  are  not  very  satisfactory.  The  high*water  gauge  is  on  the  face  of  a 
d  ciuvert,  spanning  a  good-sised  creek,  and  its  readings,  when  the  creek  is  high, 
i  give  the  tirae  height  of  water  in  the  river.  The  low- water  gauge  is  a  temporary 
r  one.  located  about  1,800  feet  above.  It  has  served  its  purpose  very  well  and 
ily  will  remain  until  next  winter,  but  no  absolute  connection  between  the  two 
I  oao  be  made  at  different  stages  of  water. 

recommended  that  a  new  incuned  gauge  be  placed  in  the  locality  of  the  low- 
one  at  an  early  day. 
krrer  D.  W.  Rogers,  collector  on  ferry-boat,  appears  to  bo  a  very  conscientious 

HERMANN. 

is  a  Signal  Service  gauge,  receiving  no  attention  except  that  given  it  by  its  ob- 
,  Mr.  Maushnnd.  It  is  made  of  2-inch  plank  on  edge,  and  nailed  to  small  posts, 
iiite  well  protected  by  large  rocks,  or  it  would  have  been  swept  out  by  ice  or 
The  lower  end  has  been  repeatedly  broken  off  and  been  replaced  by  the  observer. 
I  gauge  has  proven  of  benefit  in  investigation  of  physical  data,  it  is  recom- 
d  that  a  permanent  inclined  gauge  be  established  here. 

SAINT  CHARLES. 

I  was  the  first  standard  wire-cable  gauge  established  by  your  order  on  the  Mis- 
liver  bridges.    It  was  not  inspected,  but  the  observer.  J.  S.  Hill,  bridge  watch- 
i  very  careful  and  intelligent  man,  reports  that  he  has  Kept  a  mark  on  the  ffuard- 
the  bridge  which  would  show  any  variation  in  the  length  of  the  cable,  and 

0  appreciable  difference  can  be  observed  since  the  gauge  was  put  up  in  March. 

DESCRIPTION  OF  STANDARD  WIRE-CABLE-BRIDGB  GAUGE. 

1  is  a  verv  simple  gauge,  as  the  sketch  herewith  shows,  and  probably  the  most 
e  of  all  the  gauges  on  the  river. 

component  parts  are  a  deeply  grooved  iron  sheave  with  a  lag  screw  and  wash- 
bsten  it  to  a  stringer,  guard-rail  end  of  tie,  or  any  convenient  timber ;  a  siif- 
ioDgth  of  best  Swedish  iron  wire  sash  cable  of  i  inch  diameter,  running  over 
MTOy  to  one  end  of  which  is  fastened  a  weight  varying  with  the  length  of  the 
eeoMally  a  window-sash  weisht  of  14  to  16  pounds,  and  to  the  other  end  is  at- 
[  an  iron  handle  wiUi  an  index  cross-piece  and  a  turnbuckle  and  lock-nut  for 
;  up  any  stretch  that  may  ensue  from  long  use  of  the  gauge.  Next  is  a  prop- 
sadnated  gauge-rod  fastened  horizontally  to  the  same  strinser  or  guard-rail  thati 
Mve  im  attached  to,  with  its  aero  properly  placed.  In  making  an  observation 
wrver  aimply  lowers  the  weight  until  it  touches  the  water  and  takes  hisrenilini^. 
sontaeft  with  the  water  surface  can  be  made  quite  accurately,  especially  if  the 
lis  m  dudow  llroiii  the  weight. 
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A69  showing  stages  of  the  Missouri  Biver,  from  Saint  Chailes, 
Mo.y  to  Fort  Pierre,  Dak.,  compiled  from  miscellaneoas  and  regaiur 
gange  records,  between  1872  and  1885,  was  printed  in  House  Ex.  Doc. 
2fo.  28,  Forty-ninth  Congress,  second  session,  and  is  here  omitted. 


2D79 


DIX   ZZ — ^REPORT   OP  OT880URI  RIVER  COMMISSION.    2981 

APPEimiX  A  7. 

FORT  OF  FIB8T  LISUTBNAKT  T.  A.  BINGHAJff,  CORPS  OF  ENOIXEER8. 

Missouri  River  CoMHiSbiox, 

Saint  Louis,  Mo,  f  April  1,  1886. 

connection  with  the  snrvey  of  the  Missouri  River,  now  under  way,  by 
Df  the  Commission,  question  arose  as  to  the  reliability  of  the  elevations  de- 
n  past  years;  because  the  instruments  used  had  been  w^e  levels  with  New 
,  whereas  the  so-called  "precise^  leveling  of  the  Mississippi  River  Com- 
ul  been  done  with  Kern  instruments  and  self-reading  rods.  The  Coast  and 
>urvey  people^  who  are  engaged  njion  a  transcontinental  line  of  levels,  hUve 
as  far  west  of  Saint  Louis  as  Etlah,  Mo.,  a  station  on  the  Missouri  Pacific 

For  nearly  20  miles  (from  South  Point  to  Etlah)  their  line  lies  along  the 
k  of  the  Missouri  River  where  there  are  manv  of  the  U.  S.  £.  bench-marks, 
teemed  l>e6t  to  send  a  party  into  the  field  to  level  over  this  20  miles  for  two 
z: 
onnecting  the  U.  S.  £.  and  C.  S.  bench-marks  to  get  a  check  on  our  own  eleva- 

leterinine  how  closely  to  a  line  of  ''precise"  levels  a  line  can  be  run  with 
el,  the  Coast  Survey  method  and  that  of  the  M.  R.  C.  being  substantially 

ty  started  February  8,  and  returned  March  6.    The  work  cost  $365,  not  in- 

ilaries  of  assistant  engineer  and  rodman,  who  were  taken  from  the  office 

*.  Warren^s  report  is  appended. 

lie  party  was  absent  in  the  field  it  was  discovered  that  P.  B.  M.  12,  of  the 

i  River  Commission,  at  the  month  of  the  Missouri  River,  on  which  all  the 

evatioDS  depend,  had  not  been  finally  determined  when  elevations  were 

Taking  the  figures  given  in  Mississippi  River  Commission  Annual  Report 

he  correction  to  be  applied  to  all  our  elevations  is  +  0'.341. 

ompanying  diagrams  were  prepared  by  my  direction  to  illustrate  different 

if  comparison. 

ig  to  sheet  1  and  regarding  the  connections  between  the  U.  S.  E.  and  C.  S. 

IS  accomplished  without  error,  column  21  g^ves  the  differences  between  our 

elevations  and  the  Coast  Survey  elevations  for  the  same  bench-marks. 

lOmm  y/  (lif)^,  jQ  kilometers  (or  0^.041621  V  dist.  in  miles) 

it  of  discrepancy  allowed  in  the  Lake  Survey  (see  Prof.  Pap.  Corps  of  En- 
o,  24,  p.  5U8). 

Dstructions  for  precise  leveling,  prepared  by  Mr.  L.  L.  "Wheeler,  under  the 
of  General  Comstock  (Report  Chief  of  Engineers  for  1880,  p.  2433),  the  limit 
)le  discrepancy  was  given  as 

5mm  -/  dist.  in  kilometers  (or  0'.02081  \/  dist.  in  miles.) 

nnnal  Report  Mississippi  River  Commission  for  1883,  p.  143,  will  be  found  the 
,  by  Mr.  L.  L.  Wheeler,  that  cumulative  errors  are  "nearly  if  not  guite  pro- 
to  the  distance  leveled,  instead  of  the  y  dist." 
tndix  11,  Coast  Survey  Report  for  1882,  p.  5Sfi2,  is  found  the  following  note: 

respect  to  leveling  of  precision  executed  of  late  years  in  Europe,  in  the 
r  the  Geodetic  Association  a  probable  error  in  the  resulting  difference  et 

large  as  J^  3  ™™  per  kilometer  (C. 01584  per  mile)  may  still  be  tolerated, 
f  _^  5  mm  (o\0264  per  mile)  would  be  considered  as  surpassing  an  allowable 
value  of  ^  2  "I™  (0'.010.'>G  per  mile)  may  be  considered  to  represent  a  fair 
and  one  of  -^  1  ™ra  (0'.00528  per  mile)  a  measure  of  high  precision.'' 
'erest  of  these  limits  is  the  second  given,  which  is  the  one  adopted  by  the 
d  River  Commission. 

ig  these  tests  to  column  21,  wo  find  that  all  but  one  of  the  differences  are 
e  severest  limit. 

le  U.  S.  E.  levels  were  carried  down  the  river  from  Sioux  City,  differences 
column  21  are  qnite  satisfactory. 

s  one  difference  that  Hoes  not  fall  in  line,  but  uncertainty  exists  as  to  the 
ch-mark  in  this  case. 

■  as  if  a  constant  error  appeared  in  these  differences  as  thev  ptaiid.  This 
Is  not  yet  satitfootorily  explained.    It  may  never  be,  bat  it  Is  propossd  tO 
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__I1  tbe  uutea  of  ttie  U.  ti.  E.  levola  bave  beeo  esaaita«4  bf  Mr.  L.  L.  Wbeeler,  who  , 
reiKirtM]  tbat  tbey  were  not  aimceptible  of  malheiuatical  diecassioD,  bvcsase  tbe  DieLh-  , 
ods  Tolloweil  eicliictt^d  iuilo)i«iidencii  in  :?beokiiig.     His  repona  aiv  kpp^aded. 

This  ia  uDfoTtunatis  but  tbe  method  whs  odo  adopted  neocsMrily  by  force  of  ci: 
oiiiustuuc«a,  Kod,  as  shown  Rbove,hns  beuD  prod  native  of  very  rood  rvsnlts.  Althoagk 
the  uotes  cannot  bi>  dioouwed,  these  results  are  certainly  entitled  to  fall  credit  a  ' 
dlBproved  in  fiitum. 

All  thnt  is  immediately  necessary  is  tocorreot  our  printed  list  for  mi  error  for  vhict 
the  U,  S.  K.  Department  is  uot  respooaible. 

Now,  M  to  the  sei:oDd  iioiut  to  be  deterioined,  we  have  tbe  foDowiug  facts : 

(I)  The  "loop"  ogTeed  with  the  Const  Survey  line  audilAelf  withJD  V.Oll  ovetth 
ml  ire  distance,  both  up  and  down,of  40miiefl.  Tbfsis  wlrhin  thesevertat  liuitgicn 
•bove. 

(«)  Tbegroatestdifferenceof  the  mean  (orobectod)  line  from  tbe  Coast  Snrrejwii 
0'.<''£l.  which  occurred  in  a  distance  of  about  23  miles.    Tbia  is  also  withiu  tbe  sot 
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tlni. 

(It)  Tbe  (latest  differooce  between  the  1836  and  C.  S.  line  noywbcre 
within  Ibe  severe»t  limit. 

All  Ibis  is  a  very  good  showing  for  the  wye 
lu  tho  work  done  by  it  nnder  what  may  be  called  Ihe  UiSBOuri  Riuer  method. 
'  It  is  believed  that  no  other  lines  of  levels  so  extensive  have  been  run  with  the» 
enlled  "onlinary  "instruments,  nor  any  linen  done  with  wye  levels  nilbjecled  usod 
nilnnto  and  detailed  eare  in  tbe  use  of  iuatnimentaad  rod  and  io  methods  of  obseri*- 
tioii.  Full  details  of  methods  were  given  in  report  of  secondary  trlaiigutatiou.dsUJ 
Uarcb  1,  t8S5. 

It  ia  to  be  noted,  alao,  that  conditions  of  weather  were  very  unfavorable  whea  tk 
oomp»rlsoti  wne  made,  as  Mr.  Warren  nxplaitui  in  his  report. 

Axain,  with  precise  levels,  properly  coudncted,  work  is  doi 
in  tue  morning  and  anuiber  n«nr  or  to  in  tho  evening,  wb 
miule  by  steady  work  all  day  when  weather  porraitCod. 

Wo  have,  then,  veiygootl  reason  to  abidebyonr  elevntions  as  »t  present 
nnlcBs,  OB  before  remarlced,  fiUnrc  checks  discover  material  errors. 

Bntall  this  is  by  no  means  au  urgnmi'iit  against  pre ci so  levels;  merely  a 
against  discrediting  those  already  dotrrmiiiod  on  tbe  Missonri  itiver  ami 
-wliich  will  cost  a  large  siuoitnt  of  money. 

Tbe  following  table  showi  tbe  resulla  obtained  by  the  levels  already  r 
mouthof  tbeih-crto  Pierre,  Dak.,  a  total  diatanoe  of  1,17U.7  miles. 
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OrncK  OF  Mississippi  Riveu  Commission, 

Saint  Louiif  Mo.,  March  3, 1886. 

Bnt :  1 1i»Te  the  honor  to  report  that  I  have  examined  the  .notes  of  the  levels  along 
tfaoMiaaoari  River  ftom  Slonz  City  to  the  month  of  the  river. 

I  find  thafey  on  each  of  the  fcmr  seotions,  into  which  the  work  was  divided,  the  ter- 
minal differenoee  between  the  two  lines  of  levels  were  very  small,  in  fact  much  smaller 
than  uiany  of  tbs  diifexenees  arising  between  sncoessive  bench-marks.  It  is  evident 
ftom  the  notes  that  a  partial  adjustment  between  the  two  lines  of  levels  has  been  made 
1b  the  field,  and  that  the  two  measurements  are  not  entirely  independent  on  that  ao- 
eoant. 

I  aabmit  herewith  two  sample  tables,  the  first  of  which  wonld  give  as  good  an  idea 
of  the  preoision  of  the  work  as  can  be  obtained,  bnt  would  indicate  greater  precision 
tlmn  the  work  possesses  on  account  of  the  partial  adjustment  which  has  taken  place. 

In  ease  that  it  was  desired  to  publish  the  data  the  second  form  should  be  used,  and 
deTations  with  reference  to  the  Saint  Louis  City  directrix  given.  It  would  require 
ynrj  little  labor  to  make  the  first  table,  bnt  it  would  have  the  disadvantage  of  not 
teinc  finally  of  much  use.  The  second  form  would  require  about  twice  the  labor  of 
tiM  first. 

In  regard  to  a  recompntation  of  the  notes,  the  value  of  such  recompntation  could 
ml  J  be  known  after  it  had  been  made.  I  have  noticed,  in  looking  over  the  notes,  a 
ftw  small  errors  of  computation,  but  none  that  would  materially  change  the  eleva- 
tloiia.  In  one  instanee.  however,  I  noticed  a  discrepancy  of  five  feet  between  the  two 
Ifaiea  of  levels  for  whicn  no  explanation  apj>ears  in  the  notes. 
Yeiy  respeetfnlly,  yonr  obedient  servant, 

L.  L.  Whsrlrr, 
A$9Utant  Engineer, 

First  Uent.  T.  A.  Bingham, 

Carpe  of  EngiHters  U,  8.  J.^ 
Seereiarg  Mieiouri  Biver  Commiseion, 
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Office  Mississippi  River  Commission, 

Saint  Louis f  Mo,,  March,  4,  1886. 
8ir:  I  have  the  honor  to  report  that  I  have  examined  the  notes  of  the  levels  be- 
Itnen  Pierre  and  Sioux  City. 
I  find  that  the  same  adjustment  has  been  made  in  this  section  as  between  Sioux 
%f  aad  the  mouth  of  the  river.    This  work  has  been  done  by  two  parties,  leveling 
Mwnate  portions,  eaeh  party  consisting  of  two  level ers.    Whenever  a  new  division 
hma  eammeneed  a  ne  w  datam  has  been  assumed  and  elevations  along  that  portion 
to  tfftrglTeit  with  xefaenoe  to  that  datum.    On  this  aooonnt  it  wonla  not  ba 
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be  Missouri  River  Surrey  as  76.250,  both  derived  from  the  Saiut  Louis 

Gis  0.000. 

as  made  on  both  lines  with  Missouri  River  Bench  Marks  41,  42,  "74,'' 

179,  46,  47,  4b,  50,  and  51. 

differences  and  profiles  accompanving  this  report  shows  the  relative 

fferent  elevations  of  all  bench-marks  as  derived  by  the  several  different 

larks  were  established  on  the  stone  wing- wall  or  abutment,  of  adonble- 

bout  1  mile  above  Washington ;  a  second  on  the  permanent  pier,  or 

tint  John's  Creek,  2}  miles  above  Washington,  and  a  third  on  a  sub- 

>ne  covered  culvert  over  the  Little  Bcenf  Creek  at  Dundee.    The  ele* 

^riptions  of  the  same  are  attached  to  the  sketches  hereto  attached. 

marks  are  intended  to  take  the  place  of  bench-marks  destroyed,  sev- 

the  Missouri  River  Survey  not  being  found. 

int  used  on  this  work  was  a  Buff  &  Berger  Y-^^^^^t  "No.  391/'  and 

kiid  target,  such  as  are  in  common  use  on  the  surveys  of  the  Missouri 

ed  to  tlie  rod  was  a  movable  universal  bubble  or  level,  which  enabled 

keep  the  rod  vertical. 

nd  fore  sights  were  taken,  usually  300  feet,  the  regularity  of  telegraph 

ed,  the  distance  between  two  being  used.    After  setting  up  the  instrn- 

and  substantial  peg<)  or  turning  points  having  been  secured,  the  rod- 
ivolor  two  or  more  readings  and  settings  of  target,  or  until  two  readings 

a  difference  to  excee^l  O'.OOl,  the  target  in  each  case  being  moved  up  or 
ame  method  used  as  that  iu  use  on  the  leveling  of  the  Missouri  River 
constant  check  between  theleveler  and  rodman  of  elevations,  heights 
md  rod  readings.  A  record  of  each  reading  was  kept  by  the  rodman. 
e  a  fair  indication  of  the  differences  of  temperature,  sunshine  and 
nndy  and  even  temperature.  « 

lly  good  conditions  of  air  and  temperature  two  lines  and  check  were 
:be  rod  readings  are  an  indication  of  the  steadiness  of  the  atmosphere. 
*  starting  one-half  mile  below  Washington,  was  run  down  \\  miles  to 
returned  the  same  day,  &  check  of  0'.003  being  the  result;  while  the 
.  M.  XII  and  42,  a  mile,  was  run  and  repeated  with  an  absolute  check, 
ine,  run  between  B.  M.  47  and  46,  on  my  check-line  for  veriHcation 
tr  results,  the  distance  If  miles,  check  O'.OOl.  In  both  these  instances 
adings  will  show  but  few  instances  of  more  than  two  settings-of  the 
the  r(M|niremont8  of  O'.OOl. 

Bench  Mark  XIII,  at  New  Haven,  was  not  found,  it  having  been  de- 
irs  on  the  culvert  by  the  railroad  company. 

3f  4-0'.341  having  been  received  from  the  Mississipi  River  Commission, 
to  be  added  to  elevations  of  bench-marks  of  the  Missouri  River  Sur- 
i  would  make  the  elevation  of  B.  M.  41  =  76'.591. 
upanying  this  report,  shows  a  complete  tabulation  of  the  different 

file,  referring  the  Coast  and  Geodetic  line,  and  Missouri  River  Survey 

the  mean  line  of  this  survey. 

31e,  referring  the  two  previous  lines  and  the  down-stream  line  of  this 

p-streara  line  of  same. 

tile,  showing  line  as  started  at  C.   and  6.  B.  M.  XII,  returned  in  • 

le  two  previous  lines  referred  to  up-stream  line  of  this  survey. 

le  honor  to  be,  your  obedient  servant, 

Albrrt  Warren, 
«  A^iMiant  Engineer, 

;.  Thro.  A.  Bingham, 
rp9  of  Engineers f  U.S.J.f 
Secretary  Missouri  Biver  Commiseion, 
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■K?>iffr  :x  rax  cvmxxmcx  or  thb  mseocBi  bitxe. 

Mu^$<:>CKi  RiTER  Commission, 

if  Uk  ConuaiaBioD,  Ibat  Ibe  '-wcitl 
I  Mifch  rftfc*  CMttBieree  of  tbe  MiBsour    " 

RAihisg  to  ^te,  sad  full,  Ijhi  bi 

■cot  to  »1I  addresses  IhM  a 

Ta^Awaacwaiairerereoeived,  ■ndlha'' 

^Kj^mwUSmftm  «*«  definite  inforuiMinn  vU 

Mr  ft«^  Kht  ■rf'  ua  lulroaiU.    Ercu  vIicd  M 

— -    --**  -tW,  their  caDtiim  nfiued  »b<» 


Ik  taa^  **?*  kMafa^Kst  wt tbt  moaey-rmliXB  of  tb^i... 
iBMaavrnvBhrtkaoppa  iiTer  are  merely  eD'^«^"<''' 
S.  lii^pK.  aMRtaiy  of  Uiv  Saiiic  I.ooU  MrrclianiV 


badsaiMt  kaow  how  tosuggeeltJ 


"•B 


dUtini^t  BBclioLia 
•-  — ~u  >v  Siuox  City ;  »id  tbe.^_^ 
tha  pnacipal  bomivpori  (os  titt  U 
m,  hniiim,  >  number  of  iileDiiifni  ■< 

a  theMitwDTiB 

, .  .  _  _     a  iMCBed.    The  lirt  is  inai'alT  fruiii  cilkIob-Ii 

WDM*.    T^MitimaViBBBL    Of  th«i».  P  habag  whnlly  to  the  I'pi.ef ,  aud  IS  it 

TMitea  <  l^li  X,  «mI  S  p««  the  Mmc  ■TilaiaaliTi  relama  aa  to  popnlation  ul  I 
X^  af  Iha  <«■  ——«>»  ''"^  ***  H*!" '  ■'^  t^  >^«>  )>«iDg  tbal  tlie  river  M 
Mkchl  W n^a4ad m  i  iiiMtaiia^  the  aaaiB  nortiaB  of  th«  Miswiiri  Vallef , Md' 
iM^wAapaMhMtnhUUTMlherinv.  Saaeof  tbs  laUes  kavi- returosb 
J  Ml  lalj.  ■■!  nfcin  >■  I  iilaiai  III  ii  mil  jiaii  But  it  will  beseen,  li;t1w] 
■  ■Man  I  StvaM  >at»ma  rir^  w^tJM  and  the  eatiiw  State,  or  lerritory.  tliat 
«aNMai7 iMiC  tfca ttvw ■■  Uliac off  ■■  itsMce«t^!e af  increase,  aa  compW < 
Wittiaftfcfthil  tliTit&oa thetiwg.  TW it aMonl enoagh.  ForasloDgl 
Wiwtwf  thaaalyhi^way.  ■ttia»ia»— JptoiaaftiooclOHy  lo  ila  bauks.  ll 
MMte  WW*  fwiM,  arw  ftVMMaa  Ar  h— igwjiiB  were  i>peDra,  aod  Ibe  rivci 
WlaCwhMLiMtMi*wHh«»hai»8M«»<f  IWTitwy,  while,  asa  siagle  bi 
il  hae  k»f4 1»  **■• 
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'  With  ffood  crops  of  com  and  wheat  there  is  plenty  of  business  between  Saint 
eph  and  Saint  Lonis  still  for  three  or  fonr  good  boats,  both  up  and  down  stream. 
is  leaves  oat  the  hanilling  of  grain  at  Kansas  City  and  Saint  Joseph,  supposing 

railroads  to  control  those  points." 

*he  above  corroborates  the  following  extract  from  the  Annual  Report  of  the  Saint 
lis  Merchanti^  Exchange  for  1683,  p.  29. 

The  Missouri  River  basin  ess,  though  apparently  declining  in  relative  importance, 
till  of  value,  and  worthy  of  more  careful  and  systematic  cultivation.  The  con- 
action  of  railroads  environing  both  banks  of  this  river  has  cut  off  a  large  part  of 

trade  formerly  carried  by  steamboats ;  but  there  is  still  much  which  is  and  will 
reached  by  them  alone,  and  from  which  a  limited  number  of  boats  can  be  well 
tained. 

^  It  is  confidently  believed  that  at  some  future  date  the  channel  of  this  river  will  be 
nach  improved  that  a  much  larger  proportion  of  the  heavier  products  of  the  ad* 
ent  country  will  seek  a  market  over  its  waters." 
D  this  connection  the  following  facts  may  not  be  too  old : 

Q  ISra  the  Mississippi  Valley  Transportation  Company  sent  3  empty  barges  to 
asas  City.  They  started  back  July  5,  with  83,450  bushels  of  corn.  They  had  no 
luo,  but  the  barges  were  too  large  for  the  Missouri. 

lie  Babbage  Transportation  Company  followed  with  3  better  barges,  which  came 
Bsnpty  three  times  and  took  away,  July  27,  62,038  bushels  com ;  August  12,  62,938 
liels  com ;  August  31,  44,198  bushels  wheat.  They  had  no  mishap,  but  were 
sped  daring  August  by  low  Water.    Totals,  208,516  bushels  com,  44,198  bushels 


Ithoagh  the  barges  were  empty  one  way,  they  cleared  100  per  cent,  profit  for  the 

i  will  be  observed  that  the  barge  business  was  stopped  by  low  water.    This  is 

B«e  the  advantage  of  river  improvement  comes  in,  for  low  water  occurs  just  about 

vest  time. 

*ftble  9  shows  the  relation  of  the  Missouri  River  trade  to  the  entire  railroad  busi- 

a  of  Saint  Louis  for  the  eleven  years.  1874  to  1885.    It  will  be  noticed  that  the 

taeatage  gets  slowly  smaller,  being  for  1885  about  0.2  per  cent. 

table  10  shows  the  relation  between  the  Missouri  River  trade  and  its  competing 

Imad  lines  for  the  ten  vears  ending  1885.    During  all  these  years  its  trade  has 

iT«ry  small,  in  the  light  of  this  comparison,  and  of  late  years  it  has  been  pretty 
at  S  to  2.5  per  cent. 
11  is  substantially  table  10  itemized,  and  shows  the  character  of  the  Lower 
commerce. 

i\t  12  gives  certain  statistics  of  the  business  done  at  Leavenworth,  Saint  Joseph, 
il  Omaha. 

b  1879  the  products  of  the  Missouri  River  Valley  were  (call  for  convention,  Kansas 
jr. November  1885):  wheat,  61,116,377  bushels;  corn,  414,349,526  buHhels. 
Rm  following  table  shows  the  products  of  the  river  counties  for  1880,  in  round 
Bbers  (Census  Reports) : 


State  or  Territory. 


mitLc 


Totel 


PopalatioD. 


654.000 

02,400 

130,000 

112, 000 

17,  200 

81,000 


030,800 


Com. 


Bushels. 
61.  685, 000 

7, 000, 000 

23, 000,  000 

25, 500, 000 

1,500 

1.070,000 


118. 256, 500 


Oats. 

Bye. 

Wheat. 

Bwhels. 

6, 000, 000 
6:18, 000 

1,750,000 

1,100.000 
500.000 
400,000 

Bushels. 

164.  000 

21.000 

108,  000 

54,000 

Bushels. 

11.000,000 

1.500.000 

2,200,000 

1, 650, 000 

280,000 

221,000 

4.800 

10,388.000 

351,800 

16,  851, 000 

Barley. 


Bushels. 
87.000 
44.000 
400,  OUO 
200.000 
27.000 
42,000 

800.000 


be  totals  in  this  table  are  smaller  than  those  given  above  for  1879,  because  in  the 

b  only  the  river  .counties  are  considered,  and  in  the  others  the  entire  country 

B0d  by  the  Missouri  River. 

nr  Miaaoori  (Table  4)  I  have  no  details  later  than  1880. 

V  Kansas  I  have  details  for  1883  and  1884  (Table  5),  and  deduce  the  following 

^percentages  of  increase  over  1880,  to  bo  ubed  in  calculating  a  table  for  1885. 

lolation per  cent..  3 

a..... percent..  5 

Ik.... per  cent..  15 

i percent..  75 

■al •*..* , , * percent..  16 


>ar  ki&  i«i ^^M  iW  bUawMg  jnrlj  petoeaUM 


i««%lMd  vhcn  dM  gJTOlril 


'  i,Mt.a«   a.m.m 


kwlKBi  iK^thc^kM  1 


■iiwi  •Iter  calenlatiiRu  to'^zz 


M«rt&M»kM« 


^     ill  All    nHiMia  faii  I 

■i^MwiBk,  Baaf  **ln4fa^*  tad  ■rttlc^wits  d«i«tidBnl « 
k  UchvH;  aadc«^b«H  fad}  JMnlke  trade  of  the  appMBf 


■ihwiTiiB  .  Mid  the  dovD-titretailai 

..   rrwKangkUe  ta  ButUi^ftw  aibaMtHa;  to  tbeaidilleof  AagnBt,ii 

tfcta  lo  tL*  naJAdit  cf  Qttubrr,  tL-g  walrr  btJng  too  low  for  boats  abos'    " 
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i  - 


a    ■■.' 


^•hud  at  $4,829,000.    Three  thousand  Ave  handred  other  passengers  and  IfSOO  troops 
ne  transported.    Total  exports  from  Benton,  2,000  tons,  yaloed  at  $613,000. 
Boring  1883-^84,  there  was  transported  on  the  npper  river  11,797  tons  of  freight  and 
I  unknown  number  of  passengers. 

Daring  1885,  the  carryuig  on  the  upper  river  above  Bismarck  was  done  mainly  by 
_     laifteamers  Benton,  Batchelor,  Helena,  and  Rosebud.    Fifteen  round  trips  were  made 
^AniiDg  the  season,  with  total  cargoes  of  18,000  tons  up-stream  and  9,000  tons  down- 
'Ram ;  or  a  grand  total  of  27,000  tons  moved. 

JCr.  Justus  Bragg,  the  mayor  of  Bismarck,  writes  that  the  river  trade  from  Pierre, 
\,  to  Fort  Benton  is  rapidly  increasing,  especially  in  shipments  of  wheat  and  oats, 
Uiat  above  Bismarck  several  thoasand  sacks  of  these  grains  were  left  on  the  bank 
n  navigation  olos^.    The  wool  shipments  are  also  increasing  rapidly. 
^  '  Tbo  steamer  General  Terry  also  ran  during  1885,  but  mainly  below  Bismarck.    Cham- 
!%0rUiin,  Dak.,  a  railroad  terminuflip  is  the  principal  port  below  Bismarck  in  the  upper 
sfreTy  and  between  these  two  points  about  15,000  tons  were  moved  during  1885.  to- 
ber  with  about  500  passengers.    This  makes  the  grand  total  of  frei/^ht  moved  on 
I  Uroer  Missouri,  during  16&>,  42,000  tons. 
Mr*  T.  0.  Power,  of  Power  Bros.,  owners  of  the  Bismarck  and  Fort  Benton  steam* 
^■■i  says  the  freight  carried  in  18^  was  50  per  cent,  greater  than  that  of  1884. 
^  Mr.  J.  C.  MoVay,  of  Yankton,  Dak.,  writes  that  the  General  Terry.  General  Tomp- 
And  Milwaukee  ran  during  18SSy  between  Bismarck  and  Sioux  City.    The  Terry 
twenty  round  trips,  averaging  30  passengers  each,  and  handled  between  12,000 
15,000  tons  during  the  seasoji.     The  General  Tompkins  handled  7,000  tons  of 

steamers  have  handled  all  the  Government  freight  for  Forts  Randall,  Sully, 
J  Meade,  and  Gates,  and  for  the  Indian  agencies  at  Standing  Rock,  Cheyenne, 
t>t]ier  places, 
^iuie  are  thirty  or  forty  towns  springing  up  between  Sioux  City  and  Bismarck, 
"^  'Where  one  boat  did  the  business  two  years  ago  it  requires  3  boats  now. 
^wes  of  insurance  on  hulls— 

Peroent 

1884 13 

18© 15 

^^nriog  a  visit  made  by  me  to  Bismarck  in  May,  1886,  I  talked  with  pilots,  the 

iboat  company's  iftgents,  townsi>eople,  and  the  depot  quartermaster  stationed 

^  The  last  assured  me  that  300  tons  per  month  for  5  boats  for  six  months  in  the 

'  (total  9.000  tons),  was  a  liberal  estimate  for  the  trade  above  Bismarck — that 

htila  bnilioa  and  valuable  furs  wore  brought  down.    This  reduces  the  freight  on 

iline  to  the  level  in  value  of  the  lower-river  freight  and  disposes  of  the  claim  of  the 

r-river  trade  to  greater  money  value.    The  evidence  of  the  quartermaster  was 

»oat  by  the  other  infbrmation. 

la  this  connection  I  give  a  compilation  of  the  river  trade  at  Bismarck  for  the  pres- 

~'year  to  date,  which  was  collected  by  our  assistant  engineer  in  charge  or  the 

Missouri,  and  which  I  believe  to  be  almost  exact. 

rowers  Line,    Above  Biamarck  to  Benton  (816  miles),    1886. 


Vp. 

Down. 

Kama 

Date 
of  do- 

parturo. 

Tods. 

IlcmarlkS. 

Bate  of 
arrival. 

Tods. 

Remarks. 

iMrimd .-. 

bbiu 

Apr.  20 

May    5 

MaT    8 
Mny  20 

May  81 

275 

aso 

250 
276 

425 

Prineipally  to  Fort 
Bon  ton. 

Fort  Benton 

Throngb  to  Bonton . 
Principally  for  Ben* 

ton. 
Mostly  way  freight. 

May  22 

May  29 

May  30 
June  11 

225 

*180 

tlftO 
100 

Hides,  wheat  (75  fh>m 
Benton,  150  from  Grin- 
nell's). 

Wool  and    hides,  B^^n* 

Mdielor 

iMbiul 

ton ;  irrain,  way  puinta. 
Benton  and  way  points. 
18  bales  of  wool;  took 

all  freight  offered. 

IMal 

1,573 

G05 

*Also  80  bones  and  15  pnsscoj^rs. 


f  Also  12  passongers. 


carried  a  general  assortment— com  for  Fort  Buford,  barbed  wire,  groceries,  farro- 
iiy,  oil,  bottle<I  beer,  and  liquors.  Returning,  wheat  from  Fort  Buford  and 
%  dried  bides,  sheep  pelts,  empty  beer  cases,  doer  and  antelope  skinsi  and 


IJ,  of  Bi>sebud,  retMJtlsd  hating 
, —  pf  coram iwiioo  for  x  tiiM,  '' ' 
I*.  Tnasfer  Nu.  a). 

Dak.  {350an7«}.    IHSG. 


)M  '  e«^l  Baikal.  «■ 


PlriC%tt4««a:  to— y  —i  <i»»  iwpfljeiv  1  amber  and  shioglca,  botlled  brw-  I 

TW  ■!**»>  »*W  w>  tfc»  Cf^ig  Mhwari  WW  ant  in  direct  competition  niihnJnM 
MOM  lk«  l>Biii  III  II  i«il  niihifi  w  im  ■ill  ba.  'Hiis  relieves  tbe  rirermputaUl 
■ictiiw  frw  th» B«Mw«iT  W iifcf  «tfc»^  i»  Mt  below,  bat  their  Btstemecuan 
W  lakM  vilb  cwMio*  uiM*  pc«ml  bo«  Mber  Bourcn. 

b  Vf  cMkaTw  l«  gM  «s*M  iteta  in  ncsnl  to  tbo  ItrSG  tr«d?,  at  BisiHAnk,  1  < 
M*t  by  lbs  noat  rxtnTagwit  aikd  iMABAail*  Mconats. 

Sweh  laelB  aa  I  havw  baa*  »bla  to  (ather  by  n*  nteiias  bear  out  tbe  bout  of  A 
■VfM-riru  um,  that  tbair  bade  ftr  •oipaean,  iu  niiiD^y  valao,  tbat  of  the  kin 
rivet — the  erMeanaaeM**  to  bancjnacli  the  other  <ray. 

As  Kgsnla  iIm  Tallowatoaa  River  ita  li«da  was  considerable,  as  n 
tbe  apprailices,  aalil  lba!(oMhera  Pacific  Railroad  xaacompleteil  toGlcndiTC 
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•  tbore  are,  at  present,  no  bftiges  rnn  on  the  Missoari  Rivor.    Insuranoe  is  too 
1.    Yet,  with  the  proposed  improved  chaDnel,  of  12  feet,  bargos  could  largely  be 
L  in  spite  of  the  bridges, 
cnrions  feature  of  bridge  blUs  is,  that  where  they  are  built  high  they  invariably 

0  (so  called)  lon^  spans^  but  where  there  is  a  dxtiw  pier,  which  is  a  &r  greater 
Acle  than  an  ordinary  high  bridge  pier,  the  channel  span  is  no  longer  than  in  the 
)r  case  and  has  besides,  directly  in  the  middle,  a  formidable  obstruction. 

be  other  side  of  this  case  is  illustrated  by  the  following  extract  from  a  letter  of 
S.  W.  Cobb,  president  of  the  Saint  Louis  Merchants'  Exchange,  and  taken  from 
Republican  of  May  12, 1886,  page  71 
•  *  •  •  *       •  •  • 

The  arrivals  and  departures  of  freight  and  passenger  steamers  have  decreased,  and 
[  continue  to  do  so.  The  fact  is  due  to  two  causes :  The  steamers  of  the  past  were 
iparatively  smaller.  The  tonnage  or  carrying  capacity  of  the  steamers  of  to- 
rn much  greater  than  that  of  the  steamboats  of  former  years.  lu  addition  to 
i,  the  building  of  railways  along  the  rivers  has  taken  the  high-classed  freight 
iness  from  the  steamboats,  and  to-day  the  business  of  the  steamboats  is  confined  to 
cheapest  class  of  freight.  Wholesale  merchants  of  Saint  Louis,  with  customers 
ig  the  Missouri  Rivor,  advise  that  the  retail  merchants  doing  business  at  river 
us  which  are  not  reached  via  rail  generally  order  their  goods  by  boat,  if  boat  is 
save  the  day  or  the  day  following  receipt  of  order ;  otherwise  ship  via  rail.  They 
willing  to  pay  the  higher  rates  of  freight  and  cost  of  transporting  by  wagons 
D  their  nearest  rail  point  rather  than  to  wait  two  or  three  days  for  a  boat." 

The  arrivals  and  departures  of  steamers  plying  on  the  *  •  *  Missouri  River 
'    *    during  the  past  six  years  were — 

) 332 

1 250 

1 226 

\ 185 

\ 211 

) 152 

These  figures  are  taken  from  the  reports  of  our  exchange,  and  are  as  near  correct 
tatistics  can  be.  There  is  but  one  conclusion  to  draw,  aud  that  is,  that  the  steam* 
( business  is  becoming  loss  profitable  year  by  year." 

•  ••#«*•• 

The  Missouri  River  is  practically  unobstructed  and  its  traffic  has  suffered  most.* 

•  •  •  •  *      •  «  • 

In  the  abstract  we  are  justified  in  the  conclusion  that  the  bridges  have  little  to 
D  destroying  river  trafiic.  Wo  ascribe  its  decay  more  to  rail  lines  paralleling  or 
>ing  the  rivur*s  territory. 

•  •»»••• 

"  S.  W.  Cobb, 

"  Pre9ident» 

at  when  it  is  considered  that  water  transportation  between  the  Missouri  Valley 
Liveipool,  for  instance,  is  between  40  and  50  per  cent,  cheaper  than  via  rail  to  New 
kf  and  that  the  river  can  be  improved  so  as  to  be  permanently  passable  for  huge 
M,  and  that  the  saving  in  one  year  would  more  than  pay  for  said  improvements, 
lems  a  pity  that  the  money  should  not  be  forthcoming  at  once. 
ibla  13  ahowB  the  difference  in  rail  and  water  rates  referred  to  above,  and  the  fol- 
li^  estraot  ia  yerypertinent.  It  is  from  a  call  issued  for  a  convention  at  Kansas 
\  m  November,  1885,  to  discuss  and  urge  lower- rivor  improvement.  After  citing 
QMrtajiTen  on  page  8^  it  goes  on  to  say : 

In  18S^  the  river  rate  was  5|  cents  per  bushel  for  com  and  7|  cents  for  wheat,  in- 
Jng  inamanoe;  railroad  rate  was  8  cents  per  bushel  for  corn  and  13  cents  for 
■k  With  adequate  improvement  experience  seems  to  show  that  grain  can  be 
led  fiom  Kansas  Cily  to  ifew  Orleans  for  7  cents  per  bushel. 
Qonaiderinff  the  whole  Missouri  Valley,  and  adding  3  cents  per  bushel  for  excess 
ittaoee  to  New  Orleans  from  foreign  x>orts  over  Atlantic  coast  ports  it  is  believed 
IS  eentsper  bushel  will  make  grain  available  for  transportation  from  New  Or- 

1  at  the  same  rates  as  from  Atlantic  ports. 

Hie  raQ  rates  for  years  past  from  Missouri  Valley  points  to  the  Atlantic  have 
been  lees  than  21  cents  on  wheat  and  16  cents  on  com,  a  difference  of  9  and  4 
I  In  fikTor  of  the  river  route. 

Mdng  the  figuree  given  on  page  8,  from  census  of  1880,  wo  .have  a  saving  to  the 
of  over  122,000,000  by  the  use  of  the  river  roato,  aud  this  is  for  quo  year 
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Bdlen. 

Bu». 

1 

1 

^ 

1 

1 
1 

1 

i,»...a  ..»,„- 

a 

1 

1 
1 

i 

I 
1 

Ft. 
3 

11! 

i 

1 

i 

12* 

Ft 

i™a.. 

1S7S 
WTT 

1870 
ISKl 

ii 

1675 
IflM 

125 

li 

120 

ISO 
110 

iS 

113 
130 

MlMlwIppi  B^  trlbatuio*. 

■lis; 

a'  5~.'- 

From  montli  of  Osngo  IUvbt  Is  tii:ad  oTlulT- 
HKppl>"lIrIbuUric.u 

3 
HI 

1 

Iron :.' 

Iron- 

Rt«l.. 
Stepl.. 

j™,.. 

Do. 
From  moBlli  of  OMigo  Ilivor  to  bead  of  I»7- 

ISSSU-.:::; 

MisKiari  River  bctirocn  Sjiint  Cbarliwand 

Chart  o. 
UiwilsJilpiiliUiatHbotariw 
Utttwwn  JrtTonoD  CiC;  and  Collar  Cltf. 
Ml«lMippl  DuU  ifil.utnrl<». 

IbatllDDhutoatN*, 
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Table  2. — Liit  o/sfeanert  plying  on  ifiuonri  Bitir.  in  tht  iiitrici  of  Upprr  iliu 
giving  name  of  voiel.Khere  and  when  buUI,aiit,  iriM  teriain  otktr  dttaiUa  ii^omu 
as  imliOaM  imiinB.     . 


»«.. 

WbBTBljlint. 

r™. 

Cait 

none  port. 

1" 

as 

1B,0M 

Pittij™, 

IMS 

IS" 

sn 
nea 

1B77 

AUeKbanrCIIy.l' 

Nontai-rD  Paclflo 

Moa^aC 

is 

BraiuiTl 
WelliTiU 

Do! 

ISTB 

Num. 

TonniBB. 

EoElne^ 

DMjht 

1 

I! 

s 

1. 

1 

1 

ll 

1 

i 

i 

i! 

anHB 

300.  ou 
in.oa 

B7.05 

am.  HI 

ToHt. 
181. 1» 

IffilO 

isaTci 

TO 

TmM. 
1Z30 

If.. 

jfc 

1311.99 

IK 

|1 

Gtn^T^mpiSii::::::: 

» 

* 

ii 

li  ._ 

m 

* 

(1) 

Ufi    • 

1 

■ 

KT  OP  MISSOURI  RIVER  COMMISSION.    2997 


■ 

Length. 

Bmdth. 

Engtaet 

Bollen. 

1 

DboieUi 
oyCder. 

2! 

ptaWD. 

LmgtL. 

Dlam. 

KlndoC 

■t 

AA 

Fttt 

Irukn. 

F*A 

Fit. 

ftri. 

'  : 



110 

si 

m 

n 

IB 

« 

1 

i«  ShOa  o/ Jlfi*MwH  aim;  tA«  ifluoMri 


'     Pdpnltttoo. 

Bnokwlwrt. 

— 

OaU. 

1870. 

im 

1884. 

im 

!«. 

ISM. 

im 

ia,m 

si 
as 

n.iBn 

II.BTS 

ass 

Si 
11 

li 

ia.Tio 

US 

ass 

Biufc. 

4a 
m 

1,GI8 

fl«Ad(. 

4,107,  *70 
1I.637,8M 

s;z9«;Mit 

1,342,997 

3.3oa,3;!a 

i;77(l,S-» 

s.70u,ao 

liiS 

i.ai4,iMa 

I.M3,429 
BI8,HM 

SuikA. 

Buihflt. 

ln.m 

'i 

1 10,  MB 

E-;:; 

1.C38 
117 

1-<143S 
181^  OW 

ui,ua 

118,410 

SB! 

10!. 

SS 

11.S73 

as! 

wS 

"»i,W7' 

.5S 

Up.ct, 

I11,»I8M65 
202.414,413 
aaperot 

3SP.M. 

iw,«in,Ma 

31, 857,700 
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Tabtb  4. — P«pulallim  andproducU  o/comtte  {a  tta  5tdla  ^JHMtar^^— Coutini 


Vtli 

Wliut. 

rfwrf 

1B64. 

1880. 

.684. 

ISSO. 

1BS4. 

lew. 

IM 

BuAO,. 

BuihtU. 

Aukeb. 

I;».Kr[.. 

CiuAcb. 

f^"^ 

^Isli 

■S,i« 

A! 

4«3, 1» 

su 

300.  <US 

iisKK 

Giftira 

so;. 907 

DOB.  DM 

l.SK 

fi 

^■if? 

ili 

'•'S 

IKI.OM 

swJbts 
Mo,or^ 
181,  HIS 

l,12i,5IS 

•OM.KM 

8.(183 

H 

SaSai  Ciiuin  . 

s 

SC«,!>3S 

l6^ml 

il-S^'?^ 

iS 

i(i,7ai.e»7 

>1  per  ct. 

(S  jier  cu 

TOpurct. 

OonnUai. 

n.,. 

Irid.  potatoc 

Sweet  potow™. 

T«b»c™.          jo 

1870. 

I8BI1. 

18U. 

1880. 

1870. 

leso. 

im. 

laa 

r™ 

AiuAcIt. 

.BiulMr 

^^ 

lis 

1!.W  " 

KL4W 

U«ss  .. 

Kll,  BM 

■ 
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B  5. — PqpulaUonandproduetofcouKUeB  in  iheState  ofKansM  along  the  Missouri  River. 


Conntlea. 


«m 

than 

nwortli  •••• 
idotto 

Total 

Total  Stale 
Mtage 


PopiitaUoii. 


1880. 


26,868 
14,257 
82.355 
18;  143 


02,423 

006,006 

Operct. 


1883. 


28,853 
12,071 
82,404 
26,100 


00,834 
1,028,720 
10  per  ct. 


1884. 


20,rC2 
13,216 
85, 381 
2G.773 


101,  on » 

1. 135,  GU 
0  per  ct. 


Barley. 


1880. 


SuakeU. 

4,280 

37, 526 

1,747 

300 


1883. 


Buiheli. 

4,108 

02, 010 

2,3'^ 


1884. 


Buthdt. 
10,050 
40,488' 


43.853 

300,273 

15  per  ct. 


G9, 343 

380. 089 

18  per  ct. 


51.438 
556,226 
Operct. 


Conotioi. 


Ktworth  .... 
dotto 

Total 

Total  State 
fttage 


Buckwheat. 


1880. 


Buihtit. 

270 

58 

117 

70 


624 

24,421 

2perct. 


1883. 


Bughelt. 
63 


5^805 


5,868 

18,575 

80  per  ct. 


1834. 


Com. 


1880. 


ButJiOi. 


2U 
'204' 


JiuiheU. 
2,i:9.08D 
2, 475.  OyO 
1. 7o0, 970 
(LU.  CIO 


284 

12. 080 

2  per  ct. 


1883. 


BH$heU. 
2, 770. 897 
3, 238,  800 
2, 087. 8a"> 
C95.  Ho3 


7,012.201       8,798.915 

105. 7-.'9. 325    182, 084,  62i5 

7  per  ct.        5  per  ct. 


1884. 


Btuhd$. 

2.091,241 

2. 913, 408 

1,973,700 

654,885 


8,233,234 
190.870,686 
4  per  ct. 


Coimtles. 


Mian 

BBWorth.... 
ndotte 

Total 

T^tal  State 


Oooiitiea. 


Oats. 


1880. 


BwKbU. 

182,372 

209, 185 

188,810 

57,493 


1883. 


Bu$h«Ha. 
600,660 
408.090 
03^793 
102, 320 


1881. 


Bvuihelt. 
291, 525 
349,  500 
470,  3  !8 
113,000 


037.860 

a  180, 885 

Sperct. 


1, 807, 865 

30,0S7.8(J4 

6  per  ct. 


l,23l,3i.H 

20.087,291 

0  per  ct. 


Bye. 


1880. 


Bushdi. 

6,8G8 

l.»,  S^fl 

l.G'>4 

1,509 


1883. 


BuaheU. 

05, 042 

37, 425 

15.740 

2.599 


Sn.  5'»8 

413,  181 

5  per  cL 


121,406 

5, 084. 391 

2  per  cL 


1884. 


Bu»hel$. 

34.200 

12. 801 

7.404 

1,106 


55.601 
6. 235. 575 
^  perct. 


Mworth.... 
idotto 

Tdtal 

Total  State 


Wheat. 


1880. 


Bu$hd». 
862,078 
518. 140 
418,211 
178.500 


1,477,028 

17,824,141 

B  per  et 


1883. 


ButheU. 
330. 280 
680,931 
536,686 
240. 614 


1884. 


ButheU. 
559, 756 
a38,981 
851.  5.12 
266,826 


Hay. 


laso. 


ToTj.;. 
21. 924 

7.24(1 
l.^  2-2 

2,  57:1 


1.793,511 

80.021,036 

0  per  ct. 


2, 517, 093 

48,050,431 

5  per  ct 


5:1,  Wi 

1, 689. 897 

8  per  ct. 


1883. 


1884. 


Tont. 
20. 873 
28.284 
43,709 
19,193 


Tont, 
83, 171 
37.067 
59,545 
18,204 


118.059 

447. 307 

26  per  ct. 


148. 077 

645,060 

23  per  ct. 


than 

taworih.... 
idotle 

Total ...... 

Total  State 


Irish  potatoes. 


1880. 


ButhtHt. 
01. 116 
02,204 
98,303 
82.010 


864.632 
2,884.108 
13  per  ct. 


1863. 


Bu3(helt. 
177. 440 
1.59, 200 
189. 520 
853, 440 


879. 600 
6,443,600 
14  per  ct 


1884. 


Buthelt. 
205.375 
145, 700 
153. 375 
257,100 


761. 550 
7,558.354 
10  per  ct 


Sweet  potatoes. 


1880. 


Bushelt. 
2,  c:>4 

l.OUM 
12,  949 
20.  OH 


36.(522 

195. 225 

19  per  ct 


1883. 


Btitkelt. 
4.230 
630 

0,840 
50,970 


08.670 

868.820 

19  per  ct 


1884. 


ButJielt. 

2.430 

1,575 

3.800 

11,880 


10,685 

802,050 

Operot. 
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LB  6. — FogmhUtm  and  jfirodmet  af  eomUie$  in  the  State  of  Nebraakaf  ^t^— Continaed. 


OoimtlM. 

Yahieof 

ORwaiu 

prodneU. 

Hay. 

1 
Itiah  potatoes. 

Sweet 
potatoes. 

Tobaoea. 

« 

^ 

1880. 

188& 

1880. 

1880. 

1880. 

Mi4 - 

Tone 

BuOutt, 

BuMhtit, 

BuOuU. 

Founds, 

$206 

6^974 

20 

8,412 

106 

18,006 

15,829 

9.828 

1.435 

2.782 

28^228 
21,688 
19^168 
21.091 
21.100 
28^206 
8.214 
18.650 
28,299 
24,696 
12,564 
81,802 

87,987 

132,126 

42,790 

81,602 

88.813 

145,718 

74,430 

59,048 

124,867 

92,629 

53,723 

92,4^ 

*       81.408 
76,502 
23.747 
83,654 
27,568 
87,462 
20,084 
36,286 
8«.642 
58,728 
63.950 
72,645 

71 
517 

1.835 

8.026 

» 

880 

tiA 

88 

L •.»«*«   «.«•«••••••••••• 

800 

!■■ 

2,280 

1,700 

htk.. 

197 
426 
860 
256 
202 

2.100 

10,006 

rdflOB 

4,861 

, 

lagtop ............ ...T 

044 

Totil 

54.901 

72,244 

76  per  et 

253,685 

785^483 

84perot. 

927,054 

4,631.241 

20  per  ot. 

608,666 

2.150,808 

28  per  ct. 

4,880 

18,628 

8  per  ot. 

26,110 

Total  Bteto 

67,970 

mtka» .,,,r. 

45  per  et. 

^t^mf^w  ................. 

U  7. — PaputatUm  andproduel  of  eountie$  in  Iowa  and  Montana  along  ike  M%»90wri  River, 

STATE  OF  IOWA. 


GavBtiea. 

Popnlatioii. 

Barley. 

Buck- 
wheat 

IndUn 
oom. 

Oata. 

1870. 

1880. 

1880. 

1880. 

1880. 

1880. 

11.174 
8.831 
8,718 
8,654 

16,803 
6^172 

17,662 
16,640 
14. 137 
0,055 
80.850 
14.006 

BuihelM. 
70,258 

8.010 
32.156 

3,305 
73.325 

3.115 

BuiluH§. 
515 
803 
528 
207 
1,301 
250 

B%uiMta. 

6.87^156 

4,363.001 

4. 102, 310 

2.320,832 

7, 350, 176 

1,458,030 

ButikAt. 
206,150 

ikH 

156,725 

1..... ...... ............ 

230,171 

101,067 

nrattamiff .'.' i !'"-'' T  - 

870. 788 

Aarr.. 

41,286 

■  Ulll^.. •..•••••....  •.•• 

Tatal  rlvtr  oonntiea .. 
Tfftal  Btata 

55^542 

1,104.020 

6  per  cent. 

112.830 

1.624.615 

7peroeDt 

193,159 

4,022.588 

5  per  cent 

3.604 

166,805 

2  per  cent 

25,560,013 

275.014.247 

0  per  cent 

1.107,087 
50.610.501 

MtAMI 

2  percent 

^■^a"  -i.--mxji.»-_±i..' 

• 
CouBtiaa. 

Bye. 

Wheat 

Valae  of 

orchard 

prodaota. 

Hay. 

Irish 
potatoes. 

Sweet 
potatoes. 

Tohaecou 

1880. 

1880. 

1980. 

1880. 

1880. 

1880. 

1880. 

24,208 
8,271 
4,417 
2,481 

13,084 
871 

BwituU. 
200,503 
240  003 
232,834 
126. 307 
600.324 
67,460 

$17,265 

2,360 

10,470 

1,267 

5,726 

808 

Tong. 
20.633 
43,033 
18.601 
33,542 
54,800 
52.102 

BuMhda, 
62.345 
03.472 
71,401 
40.300 
173. 371 
46,802 

BtuMU. 

1,006 

513 

663 

"*i,'563* 

Poimdff. 
6. 608 

j^^ 

2.805 

1.... ...••••. .••.•...—. 

1,815 

f ************ .•••.. ...• 

1,680 

■mtaala 

2.485 

BmrT!" 

■^■■#  .•••••...-..-•.•. 

Tlilal  ffrar  ooontiaa. . 
9Nal8tata 

68,772 

1,518,606 

4piCt 

1,665^530 

81,154»205 

Bn.ot. 

87,486 
1,404,865 

8  D.Ot. 

228,701 

3,613,0*1 

6n.ot 

457,781 

9,062.537 

5p.-ot 

8,787 

122,868 

8D.efc. 

14.834 
499,477 

4p.ot 

r 

w 

r 

J 

|>.>.MitB.:i  >.<>.>»« 


n«t     axM>      aiH,    szsm      r* 
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mtlet. 

• 

(tati. 

Bye. 

Wheftt 

Yalaeoforohard 
prodnoto. 

1880L 

188& 

1880. 

1885. 

1880. 

1885. 

1880L 

]885w 

\  ,,»,,««,«»»« 

BiuMb. 
1S8»777 

BuAdt, 

296b  068 

147,445 

6b  608 

817,275 

4b  076 

10^686 

86(^114 

41,465 

70^680 

28,906 

10,800 

00^282 

21,237 

36b740 

406b  097 

11.760 

281,790 

BuAOa 
2;  448 

Bvtktit 
8,145 
1,242 

ButhtU, 
122,048 

64,838 

264.550 

4.436 

250,607 

100 

52,306 

71,787 

&773 

68,301 

20,075 

3,107 

29,681 

6.800 

30.640 

131,770 

3.906 

81,319 

$120 

1235 

60O 

66^124 

240 

» 

.X  .....•••.•. 

""'ioi' 

081 
7,880 

66 

8,835 

io' 

60 

69^645 
160 

636 

1,500 

890 
80 

"'iH' 

430 
55 

484 
9^199 

163 
2,071 

600 

'""i8,'023* 
76b  741 

-    SO^OTS 

20" 

280 

120^644 

200 

398,222 

2,217,182 

18p.et. 

2,246^862 

22^970,008 

10p.Ot 

4,768 

24.350 

20pwCt 

26.022 
106,760 
13p.ot 

220.453 

2,830.280 

8p.ot 

1, 108, 711 

38, 100^413 

8p.et 

156 
150 
100p.ot 

2.887 

8,921 

74p.et. 

nties. 

flay. 

Irish  potmtoos. 

Wool 

FUx. 

1880. 

U81 

1880. 

1885. 

188& 

188& 

17,488 
710 
453 

220 
4»120 
400 
720 
86b  812 
880 
150 

Tom. 
10^620 

21,105 

1,230 

2;  225 

25 

87,635 

BushOB, 
28,520 

Ptmndt, 
82.015 

BtuMt. 
101,466 

9^814 

1.520 

6.052 

2,766 

11,228 

62.847 

8.508 

7.718 

8.706 

336 

4,200 

4,157 

80,710 
8,217 

84,440 
4,071 

86.542 

46b  335 
*     10.230 

20,764 
7,653 
5,006 

07,525 

10,842 

4,548 

128 

0,723 

24 

4.208 

0.071 

16b  260 

267 

408 

22.893 

1,979 
20 

160 

X ...••••.... 

1,734 

.     44,450 

1,725 

42 

56.881 

26.471 

112 

12,703 

7.885 

1,508 
701 

276 

1,667 

425 

5b  185 

5,912 
73,795 
15,240 
46.225 

15b  565 

57,370 

7,253 

40,524 

2.080 

0,072 

2,102 

50,070 

5.810 

89,172 

1,380 

27,006 

34,750 

000 

41,042 

7,088 
16 

160,065 

irTwriltoi^. 

120,841 

808b  086 

42piot. 

284.000 

1,527.078 

19p.ot. 

212.057 

004.086 

32p.ot 

610. 174 

3,868,860 

lOpwCt 

144,135 
882,680 
lOpiet. 

466,880 

2. 282;  788 

80  p.  el 
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CMlGDaUoB. 

Bj 

imiL 

i 

lUeha 

a 

E 

1 

III 
jl 

I 

1 
s 

,. 

1.R70,S10 
12,01(1.373 
i.4W1.7M 

50.  EM 

H1,M3 

81.444 

ia,H3 

008.  MO 

4,1.W,7;4 
4,  Ml).  040 

sm,s4o 

270.  KB 
133.101 

03,    00 

230 

T.7i7 

054 

21 

3.0U 
10e.t54 

fif. 

:;::;::-":::: 

...to 

...do  

fllg.4M 
'»l.07« 

ii 

£.3«D 

■'•g 

WB.1M 

Nia,joo 

<00 

I.'IT,  MS 

3411.  ZTI 

IW.70T 

4,  WD 

100,  w»a 

1.42fi[>M 

,.&z 

454,CfiO 

43) 

138. 0» 

ts 

...do 

•.K 

I j 



f\\ 

IS,  015 

M.3n 

'^'zz:.} 

Bam\a 

10,100 

■■"■s 

111,400 

so« 

13.400 

'•'is 

II,OOE 

1,EM 



...!?'.°^ 

^ 

81 

"";; 

^if'.::' ".'.'.. 

' 

SaAnU 



illqa-r.  ....J 

Itarrel- 

1 

.......... 

823 

i»,:h» 
asiisoo 

6.™ 

00 

ii! 

1. 718 

« 

1.S8 

drtcTprodocta: 

Bb[i>.i>ii<lualii 

n 

>.015 

4M 

S»1ui  ii^bbia 

'S 

00 

.1^ 

2,051 

BdsIidI*,  bulk. 

wa 

0.746 

B.Ka 

I 

■"                     I 

MS-:::: 

iVit 

"? 

\74 

o.oa 

470 

roandj 

D.«M 

IS 

0,70) 

e03.S23 

0.««l 

Sr^r.::::: 

f«k.e«> 

!D3 
KM 

iE«,aes 

as 

»;2oa 

1,M3 

4Z> 

It.  II 

340 
IDS 

J 

Cur* 

2B 





■^r  i 

40 

44 

111 

4BS.«gS 
014,583 

8B0.BO4 

1,813.07* 

l.SM 

1,2*4.481 

17t>.M0 

1,000 

4e!B40 

"""" 

"S".::::::: 

»I»,B70 

1,111.47a 

1,  MX  358 

1.MT.K19 
414.049 

J.tws,Bao 

I.  MB.  027 
6.»27 

Bd(Dn> 

Ponndi 

PK^i^;::::: 
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.2.^Stati$He9  qf  Zeawemwrnrth,  Kaii^.^  Saint  Joseph,  Mo,,  and  Omaha,  No^, 

LEAYSNWOBTn,  KAKS.,  1881. 


ArtidM. 


.banhola. 
— ilo... 
....do... 
. . .  .flo. . . 
(In  .. 
..Uarrula. 


Received. 


1,800.  (MO 

1, 231. 014 

600.395 

411.205 

75.000 


Shipped. 


l..VHI,006 

i.2:tl.0M 

600,303 


100,000 


(into cider,  about bnahHii..    2\0fH) 

1 imiinds..    15.000 

If;  daily  500  bnsbels  flaxseed,  making  daily  1,300  gallonn  linHocd  oil  and 
ads  linseed  meal. 

B  of  organs,  candies,  coopering  ( 1,000  barrels  a  day),  canning  (over  1,500,000 
ove  works,  flouring  mills. 

OMAHA,  KEBR.,  1883. 
[Hiaooari  Pacific  Bailroad.] 


Artldea. 


beep 


la 


Car-loada. 

Beocived. 

Shipped. 

87 

154 

78 

2.3 

4 

1 

10 

5 

7 

60 

62 

7 

IflO 

41 

104 

4 

1.0S7 

807 

5,815 

2;  644 

(TJuion  Padflc  lUilroad.] 


Car  load  abipmcnia. 

1881. 

1882. 

1883. 

804 
fi7 

100 
40 

GOO 
AO 

215 
30 

1,300 
119 

275 

89 

(B.  &  M.  R.  R.,  1883.1 


Articlea. 

Car-loada. 

Received. 

Shipped. 

lax 

203 

61 

1 

84 
10 

633 
78 

205 

338 
10^608 

1 

0 

8 

1 

1 

Mn.  .....■■..■..........•...•.....••....■.■•.«..r...T-r*«-ri-* ■.T-f- 

17 

IBOOO... -.---- --.---.-._.- .........................•■.••..■«.••. 

8 

486 

98 

la    ...........................-.....................**•.•■••••«•■•• 

9k4U 

[■•■■■•^■—Mfcl 


^Jlfc^— «y.l>ll»l>»«il-. 


M^Kjmt^m^KtlV' 


-i-CSt;:- 


8ACrTM)5Kr&  WL 


I  car  kiri>  ■(  rtwk 


-TSl 
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Tablb  12.—SUti*aet  of  Leavtmeortk,  San*.,  Saint  Jottpk,  i/a.,  ^— Continued, 

(OnlD  pqrohMed  dnrliiK  ths  ume  period.]  • 


AtOdtt. 

',ES" 

ArddM. 

Aecn-cato 

430.  ODD 

"AS 

BSOiOM 

S»<»(Ii. 

B,S50.0M 

Table  13. — Average  rale*  of /rtigkt  o»  wheat  in  etntt  perhtuheL 
(SleuBOT  (Tom  SolDt  Lonlt  to  Liverpod  TikMowOrloaoi.] 


VoutU. 

Now  OrEcM. 

Nd»  Orleuu 
LlvB^ooL 

Lo"  i.  ul" 
LlTorpool. 

lesa. 

1^4. 

ISfiS. 

leei. 

ias4. 

iitf& 

1SB3. 

1M 

1 

.««. 



!1 

1 



"j 

Ij 

II 

1 

i 

1! 

r 

I7j 

I'i 

t?* 

114 

1S| 

l*A 

(Saint  Lonl*  to  Llvoipool  Tla  nil  to  Mow  York.] 


UcHltl... 

Eut  SilnC  Loal> 
NewYark. 

New  Tork 
Liverpool. 

'^Lo^i?^* 
■Llterpoel. 

1883. 

1S64 

1SS5. 

1BS3. 

im. 

lees. 

1883. 

18M. 

1B85. 

SI 

"A 

1 

ISft 

ii,v 

1 

14 

k 

f 
ill 

? 

S4 

SS' 

i 

1 

"ft 

P 

inn 

71^ 

'"•• 

201 

*  For  ulna  laonths. 
■i&rMVovOricaiwtoratporbnthgli  InBnraiice  |  to  1  per  MBit 
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3()in      UKfORT   OF   TlIK    CHIKF   OP   KNOIKEERS,  U. 


(Eilnct  fium  Itepurt  or  the  Chief  afEag 


r.  S.  ARHT.  V, 


Ol'FICE  'WXS'TEBS   KlVER   IMPBOVEMKBTS, 

Cincinnn/i,  Ohio,  Dmmber  i,  iVU 

Colonel:  In  contiDiiatiaa  of  llic  dalioB  dctiigiiateil  iu  your  order  dated  Jntwl 

18(tT,  I  have  tbe  honor  to  sobinlt  tbo  fuUoniog  report: 

COMMBRCE. 

The  caniitioroe  of  the  Mlsaouri,  although  not  equal  lo  the  natanil  deinandjiofi 
eoiiutrj  dopeDdent  npoD  it,  Is  eteadit;  iocreasiDg  iu  iniporluDce.  and  will  coob 
il«  growth  to  moot  the  neuessities  of  our  northern  TerritiiricH  iw  their  resonicti 
develojied  and  navigation  is  rendered  mora  safe  and  Jipcedj.  At  prcaeut  thsl 
merce  abovo  tho  rapids  Is  concentrated  at  the  two  ports,  Camp  Cooko  sad  Fort] 
tnn,  the  former  receiving  only  army  and  antler's  sappliea  for  tho  military  pou  m 
lishcd  there,  and  tho  latter  receiving  Buppli«s  for  the  mioiD)!  couutry  of  MontMS 
the  mllitarv  posts  of  Fort  Benton  and  Soa  River,  unU  for  the  northern  Indiani. 

During  tue  soaaoa  of  IB67  43  eteainhoata  engaged  in  this  trode  cleared  fno! 
port  of  Buict  Louis;  of  these  one  made  2  round  trine.  Tvo  on  the  necond  trips 
UDnblu  to  pass  Duuphin's  Itapids,  and  loft  their  fn-ight  at  Cow  Island  ;  one  on  ImI 
trip  could  get  no  higher  than  Fort  Haw  ley,  and  the  steamer  Imperial  on  the  SrrtI 
tlisuhargud  freight  at  Cow  Istund,  and  is  now  on  her  roturu,  last  reported  Navsd 
SO  at  Saint  Josupb,  with  300  passengers  and  a  largo  coDsignmout  of  Huocie.  TV 
n.  Pcover  was  wrecked  at  Point  au  Poche,  tbe  Nora  ennk  near  Da  Soto,  diafil 
Lodge  had  her  shaft  broken  by  drift  near  Decatar,  and  gave  up  her  second  trip. 

Of  the  freight  carried  by  tliUtleet  2,095 tons  belonged  to  Govern  niool,  5,lNi6toptil 
parties,  making  a  lolal  of  b.Olil  tons,  dependent  on  the  uavigation  of  the  ropMlii 
tion  of  the  river.  Of  the  return  eargoes  I  can  give  but  littto  informntion.  Wl 
peltries,  gold,  silver,  and  copper  are  the  only  exports,  and  all  seek  river  Cron^ 
tiou. 

It  is  aafe  to  say  that  livo-sixtha  of  tho  miaing  products  of  Montana  reach  tliaS 
by  way  of  Mlnsonri  Kiver.  The  poBseugor  traCBc  is  also  an  item  of  considenlikl 
pnrtauce,  and  it  is  estlniated  that  10,000  persons  daring  this  eeaaon  have  tikn  J 
runlD  to  and  from  Montana,  at  au  average  rate  of  (IGO  eoeb,  inakiog  a  lotd 
(1,500,000  for  payment  of  poHsages. 

It  is  not  expected  that  the  river  will  in  tho  future  be  the  poasenger  routn  to  III 
tana,  for  tho  reason  that  tho  trip  can  be  mule  in  mnch  shorter  timo  by  Ibewa) 
tho  Western  PaciGc  Railroad  and  sta^  to  t^e  mines.  IndiHu  troubles  may  iaiM 
a  few  triLvelors,  hnt  tbo  great  majority  will  naturally  sock  the  shortest 
speedy  '"   — -"-   -'-  ---—■---■  -j-i-.      n- i  i- .._... -_    .l  . 
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In  the  middle  BOctioB  of  the'  Missouri  the  ports  are  only  at  military  or  fur-trading 
o«t9,  aud  are  ennmerated  as  follows :  Fort  Thompson,  New  Fort  Sally,  Fort  Rice, 
brt  Stevenson,  Fort  Berthold,  Fort  Baford,  and  Fort  Hawley.  Consignments  to 
Mse  posts  are  either  military  supplies,  Indian  annuities,  or  the  goods  of  in r- traders. 
Coring  the  season  of  1867  twenty-eight  cargoes  were  cleared  fVom  Saint  Louis  for 
Mie  several  points,  amounting  to  8,094  tons,  of  which  Government  shipped  5,832 
iiBS  and  private  parties  2,*<262  tons.  The  receipts  from  these  ports  are  hides,  horns, 
Dd  peltries  fh>m  the  fur  companies. 

Tim  nnmher  of  passengers,  though  not  great,  is  yet  considerable,  mostly  officers  and 
»ldiers,  coming  from  and  returning  to  their  posts. 

Ilie  lower  section  of  the  river,  that  is,  ttom  Saint  Louis  to  Fort  Randall,  has,  of 
loesaityy  from  the  fact  of  its  winding  through  a  fertile  and  well-populated  country, 
le  greatest  commercial  value,  besides  carrying  all  the  commerce  of  the  npper  river; 
■  own  packet  trade  is  perhaps  as  considerable  as  that  of  any  Western  river,  and  its 
jpongh  ti«de  from  its  ^reat  commercial  center,  Saint  Louis,  though  competing  with 
llnMid  transportation  is  of  fair  importance. 

Rom  the  Ist  of  February,  1867,  to  the  1st  of  October,  1867,  from  Saint  Louis  212 
sanuioeB  are  recorded  for  this  section  and  169  arrivals.  Of  the  trade  from  Saint 
isriea,  Fort  Leavenworth,  Saint  Joseph,  and  other  important  points  along  the  sec- 
m,  I  am  unable  to  furnish  Information,  further  than  to  say  that  it  is  very  consid- 
ablo. 

rhe  (loTemment  flight  transported  on  this  section  amounted  during  the  above 
Cht  months  to  6,000  tons,  and  was  consigned  to  Fort  Leavenworth  and  Omaha. 
Por  details  of  exports  and  receipts  at  the  port  of  Saint  Louis,  I  will  refer  to  the 
t»1o8  aane:i^  and  furnished  me  by  the  courtesy  of  Mr.  Qeorge  H.  Morgan,  secretary 
<he  Union  Merchant's  Exchange,  Saint  Louis. 

fe^ir  Annexed  list  of  Government  freight,  I  am  indebted  to  brevet  Lieut.  Col.  C.  W, 
homaa,  United  States  Army. 
IViTisation  opens  on  the  Lower  Missouri  on  the  breaking  up  of  the  ice  about  the 

4  of  l^ebmary  or  the  first  of  March,  and  continues  good  until  the  first  or  middle  of 
ptember,  when  the  river  becomes  so  low  as  to  cause  great  trouble  from  bars.  Boats, 
wover,  oontinne  running  until  late  in  November,  or,  in  favorable  seasons,  until  De- 
Bber,  when  ice  closes  the  season.  For  the  middle  section  the  channel  is  good  until 
B  Ist  of  August  above  the  Yellowstone,  and  until  the  middle  of  August  below.  .  From 

5  latter  period  until  the  1st  of  November  the  channel  is  fall  of  bars  and  difficult. 
»ta  have  cleared  from  Fort  Bnford  after  the  Ist  of  November,  but  at  great  risk. 

ta  the  npper  section  but  little  trouble  is  anticipated  until  the  Ist  of  August;  after 
■I  the  rapids  become  quite  impassable  in  ordinary  seasons.  The  first  boats  fur  Fort 
mton  start  from  Saint  Louis  the  latter  part  of  March,  and  encounter  floating  ice  on 
M spring  rise,  above  Randall.  With  boats  specially  built  for  the  mountain  trade 
Map  trip  is  made  in  sixty  to  sixty-five  days ;  the  return  in  fifteen  to  twenty  days. 
"^  tbi  second  trip  the  time  to  Benton  ranges  from  fifty  to  sixty  days. 

ing  the  last  season  many  boats  not  adapted  to  the  river  attempted  the  trip  to 
Q  and  without  success.    The  Centralia  started  June  12,  and  was  eighty-two 
In  leaching  Fort  Hawley;  thirty-five  on  return.    The  Imperial  started  May  17, 
iras  eighty-six  days  in  making  Cow  Island;  other  boats  made  equally  long  trips. 
increasing  demands  of  the  up-river  trade  caused  this  addition  to  the  mountain 
land  has  proven  the  impolicy  of  sending  any  but  light-draught  powerful  steamers 
llMrfc  Benton,  except  at  the  com'noncement  of  the  season. 

PMaa  interested  in  the  upper  river  begin  to  recognize  the  necessity  of  a  higher 
llU  point  than  Saint  Louis.  Sioux  City  will  probably  soon  become  the  rendezvous 
rthe  mountain  fleet,  since  from  that  point  the  trip  will  be  much  shortened,  the 

E)  of  the  lower  river  avoided,  and  two  round  trips  to  Beaton  assured.    Rates  of 
and  insurance  will  be  greatly  reduced,  and  the  couimercial  interests  of  Chicago 
M  indirect  competition  with  those  of  iSaiut  Louis,  cheapening  the  value  of  goods 
CIlB  consumer  in  Montana.    Should  it  be  decided  tocoininunicato  with  the  river  by 
i|OD  trains,  at  the  mouth  of  the  Muscle  Shell,  boats  can  make  from  four  to  five  trips 
AHMon  witli  ease,  by  starting  from  Sioux  City,  thus  divertlu!^  the  whole  Moutaua 
Itetothe  river.    The  map  of  the  river,  now  being  made  under  my  direction,  will 
I  be  finished  until  late  in  February,  when  it  will  bo  submitted. 
Ht  details  of  my  tour  of  inspection  of  the  obstructions  in  the  river,  and  of  the 
Weommerce,  I  refer  you  to  the  papers  accompanying  this  report.     For  kind  a t- 
Moii  nnd  material  assistance  in  performing  the  duty  intrusted  to  me  I  am  greatly 
Ishtsd.  to  Captain  Ilawley  and  the  officers  of  the  steamer  Miner. 
fbr  many  civilities  and  much  useful  information,  thanks  are  due  to  officers  of  the 
Vste^ioD^  At  the -various  military  posts  along  the  river. 
h  eODclnBion,  I  have  the  honor  to  be,  sir,  very  respectfully,  your  obedient  servant, 

C.  W.   IIOWKLL, 

^  ,   ,  ^,    .,  Captain  Engineers,  BvL  Majar,  U,  iS.  J, 

CoL  John  N.  Macomb, 

C9rf9  0/ Engineer;  U,  S,  A, 


;ilH3     MKWJBT    UK   THE   CHIEF   Uf    E.NGINEEES,   U.  S.  AEMY. 


[Sitnwl  fmiB  Boiwrt  or  U 
BTBCUL  BBTORT  OH  lUrROVEURXT  Ol 


<  Chlof  of  EagiDMW.  Put  I,  UTS.] 
TDK   HlSSOniU   RIVEUABOVK  T 


United  Statks  E koine er  Okfice, 
IIead()cauters  De:i>aktuext  op  Dakot*, 

faint  Foul,  J/imi.,  Jantary  3,  i'ifi 

OKintliAL:  I  bavo  thobouur  to  traQsmit  herewith  a  reimrtapon  "The  improTSDari 

of  the  Missouri  River  Above  tlie  nioutti  of  the  YellQwatune." 


THB  SECTION  0 


BKMKFITED. 


The  section  of  oonutr;  to  be  Hpecinlly  boneflled  b.v  the  improvemoat  of  the  Upp* 
UlwoiiH  River  ia  tbe  Temtory  of  Houtaua,  which  lion  about  tuidwa;  bctweeii  111 
gMkt  lukoa  and  the  PaciQo  Ocean.  Embraced  between  the  farty-BTlh  aud  foTty-uiuk 
paralletB  and  104°  aud  115°  west  loDgitndo,  it  is  37ti  miles  wide  ftam  north  (cwalt 
«iid  a  little  over  &St)  miles  wide  from  east  to  weat.  It  coataias  143,771)  ai|aare  tniH 
ftbove  one-tenth  of  which  (9,000,000  of  acrea}  is  farming  land.  About  ene-finn 
of  the  iobabitanta  u«  miners,  one-eighth  stockmen,  aud  the  remainder  tiaJeaBi 
and  professlunal  men. 

All  crops  are  plantod  in  Ma}-,  with  the  exception  of  winter  nheat,  which  is  wiraii 
October. 

Ilajr  is  out  and  stacked  in  July,  and  retains  its  natural  green  color  until  n»i.  TU 
peculiar  ohaTactoristio  is  remarkablo,  and  it  is  saiil  that  a  load  pasaiug  aloD(  ()• 
Btn-et  at  CbriBtmaa  has  the  color  and  perfume  of  now-mown  hay. 

The  greatest  yield  in  the  line  of  vegetables  is  in  potatoes,  turnips,  aud  onian«. 

Strawberries  of  the  Hnest  varieties  ripen  in  July,  thus  fornishing  a  luscicoalN 
In  the  warmest  month  of  the  year  at  the  tale  of  40  to  &0  cents  a.  quart. 

Tomatoes  do  not  ripen  until  September. 

Some  applos  are  grown  in  the  Territory,  bnt  not  to  any  great  extent. 

The  experimontsof  the  Sisters  of  Saint  Ignatins  Mission  have  sbowa  that  thoM 
toy  la  adapted  to  the  ((rovth  of  apples,  plums,  and  all  Tariclies  of  berrii^s. 

The  siiriug-nbeat  flnurof  Montana  is  white,  of  due  quality,  ami  makes  mmt  MM^ 
lent  bread,  while  lis  buckwheat  and  oom-meal  are  said  to  beequal  t4>  tbebNt  <■' 
etiea  of  those  articles  in  the  Slates. 

The  chief  exporta  of  Montana  at  present  are  ores,  furs,  hides,  wool,  and  catlk 

The  imports  are  machinery,  mauufocturod  artideis,  merohandiso,  and  sappliei,Ui 
OS  snf^'ar,  cuflee,  tea,  &c. 

"     ■''oorge  Ctondennin,  jr.,  informs  mo  that  the  Bi^ater  portion  of  the  ftin  iJ 
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to  enter  PaSlj  into  a  diaonasion  of  the  mining  interests  is  unnecessary  for  tlie  pur- 

0860  of  this  report,  the  comprehensive  and  interesting  reports  of  the  commissioner 

r  mining  statistics  being  accessible.    A  few  leading  facts  arc,  however,  hero  set 

own. 

In  his  report  for  1874,  the  commissioner  gives  the  following  exhibit  of  the  prodoo- 

ons  for  the  different  years : 


n 


Amoanti 


19.000,000 
0,  IW,  000 
8.050,000 


Years. 


1872 
1873 
1874 


Amoant. 


10,068.330 
5, 178,  W7 
8, 844, 722 


Ho  says  that  the  decrease  of  the  gold  yield  is  entirely  dne  to  placer  mining.  These 
drrow  and  rich  gnlches  and  bars,  to  which  short  ditches  could  bo  built  by  two  or 
no  men,  have  been  exhausted.  To  work  the  ffold-bars  which  abound  in  the  numer- 
•  valleys,  it  is  necessary  to  construct  long  and  large  ditches,  and  this  can  bo  dono 
ly  by  companies  having  abundant  capi  talat  their  command .  It  is  expected,  there- 
re.  that  there  will  result  a  consolidation  of  the  mining-ground  heretofore  owned  in 
lall  parcels,  and  that  the  yield  will  be  increased  provid^  labor  docs  not  remain  too 


& 


shipments  of  silver  ore  are  gradually  increasing,  and  with  the  introduction  of 
Aitc-mills  the  gold  yield  will  undoubtedly  become  greater.  Millions  of  tons  of  oro 
w  lie  worthless  at  the  mlneji  on  account  of  high  rates  of  trousportation. 
Ifontana  coal,  which  is  abundant  In  all  parts  of  the  Territory,  can  bo  used,  as  it  now 
for  blaoksmithing,  for  making  steam  for  locomotives  and  steamboat  purposes,  as 
ill  as  for  making  gas  and  smelting  iron,  galena,  and,  in  shoit,  for  every  pnrpose  for 
lich  soft  Pennsylvania  coal  can  be  used.  According  to  the  reports  of  the  Secretary 
the  Interior,  about  70,000  square  miles,  or  half  of  Montana,  is  underlaid  with  ooal- 
ds;  but  this  I  regard  as  an  over-estimate. 

Iimi  ore  is  equally  abundant,  and  in  time  Montana  can  alone  supply  the  needs  of 
e  western  half  of  the  continent  with  iron. 

In  regard  to  the  use  of  the  coal  for  steamboats  I  would  add  that  the  varieties  of 
sntana  coal  nignite)  which  I  have  scon  are  unfit  for  such  ])nrpo.sc8,  if  used  alone, 
I  aoT  boat  which  is  not  furnished  with  locomotive  boilers.  It  is  diflicult  of  ignition 
li  the  flame  is  short.  But  if  nscil  with  wood  it  causes  a  saving  in  that  article  by 
Mping  up  a  hot  body  to  the  fire,  while  the  wood  supplies  the  long,  lapping  flame. 


B  YALUK  OF  THE  lOSSOURI  BIVEB  AS  A  LINE  OF  COMMUNICATION  AND  TRANSPOR- 
TATION. 

m 

IheMissonri  Biver  and  the  common  roads  connecting  tbo  Territory  with  the  Union 
MBo.  Central  Pacific,  and  Utah  Northern  railroads  are  at  present  the  only  regular 
Imsot  communication  with  Montana.  Of  these  the  river  is  by  far  the  most  impor- 
■uL   ItiBike  great  route. 

Thm  completion  of  the  Union  Pacific  and  the  low  water  of  1869  induced  the  mer- 
batoand  shippers  of  Montana  to  contract  for  the  transportation  of  their  freight  by 
be  ndlroad.  it  having  lowered  its  rates  during  the  season  of  high  water  in  onler  to 
IBipeto  witk  the  boats.  Time,  however,  proved  the  superiority  of  the  water  routo 
ianite  of  the  obstacles  to  navigation,  and  the  bulk  of  imports  returned  to  the  river. 
lb  H^ena  Independent,  in  one  of  its  editorials,  says  of  the  river: 
"^naights  can  be  laid  down  at  Benton  at  such  a  low  rate  that  successful  competi- 
ta  ftbm  any  other  source  is  next  to  impossible.  At  any  rate  it  is  the  route  that 
iatana  mast  look  to  for  cheap  freights  until  she  gets  a  railroad,  and  therefore  it  is 
Mdad^  of  her  people  to  put  forward  their  best  elforta  to  secure  measures  that  will 
dia  making  this  great  natural  highway  available  for  the  immense  commerce  that 
n  Mas  over  it  for  the  next  ten  years.  It  is  desirable  that  the  river  naviji^ation 
Md  be  kept  op  from  the  time  ice  breaks  up  in  the  spring  until  it  is  closed  in  the 
Ubjiee." 

The  aliove-qnoted  statements  are  true ;  but  should  bo  stronger  in  this,  that  the 
■Mwrl  Biver  will  alway  be  an  important  lino,  no  matter  how  many  railroads  may 
ilndit  in  Montana. 

Ufa  the  intention  to  carry  the  Northern  Pacific  Railroad  along  the  south  bank  of 
eTeUowstone.    This  road  will,  of  course,  receive  part  of  the  friMght  to  and  from 
Htma.  as  does  the  Union  Pacific  at  present,  but  there  is  a  largo  extent  of  the  Tor- 
tny  whieh|  ftom  its  greater  convenience  to  the  river,  and  from  the  very  nature  of 
lyiodootiona^  mast  find  an  oatlet  for  those  productions  in  the  Missood* 


mu 


■  ^j.wMiKJySr         B>«^ah 


■in  Ab  boU; 

I   !■   IWIIBM  ■  B^M  ■— ■■  11 1»  CA^Mt  nfelf  dsKM, 

Ma^^rtBiM  kH*  M  ft  bmmmM*  i«HM  tb«  nta  OB  Ihon  *( 
mmif  a  »  fai^  to^^w^bM,  Wl  M  •ern«s  bj  its  < — -' 
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It  is  perbaps  woU  to  state  here  that  the  river  is  navigable  to  Bonton  from  aboat  May 
to  the  middle  of  Aagost,  and  that  fh>m  the  latter  date  to  aboat  tbo  middle  of  October 
boftts  land  their  flight  and  passengers  at  Cow  Island. 

The  faot  that  fireight  mnst  be  rehandled  at  Cow  Island  (rehandling  being  always  a 
■inrce  of  increased  expense),  and  that  transportation  by  wagons  is  more  costly  than 
llMit  by  boats,  has  led  the  people  of  Montana  to  ask  that  the  river  sbonid  be  improved 
bi  Older  that  the  annual  period  of  navigation  to  Benton  may  bo  extended. 
*•  •  •  •  •  •  • 

Very  zespeotfhllyy  yonr  obedient  servant, 

EowD.  Maguirb, 
First  Lieutenant  of  Engineers, 
The  Cbisf  of  ENGiNnRB,  U.  S.  A. 


III. 

IBxtraot  from  Report  of  the  Chief  of  Engineers,  Part  II,  1879.] 

United  States  Engineer  Office, 

Saint  Paul,  Minn,,  August  12,  1879. 

:  I  have  the  honor  to  forward  herewith  my  annnal  reports  for  the  iincal 
endinff  Jane  30,  1879,  npon  the  iroprpvement  of  the  Missouri  River  above  the 
th  of  we  Yellowstone,  and  npon  the  survey  of  the  Yellowstone  River. 
Very  respectfnlly,  your  obedient  servant, 

Edwd.  Maguire, 
First  lAeulenant,  Corps  of  Engineers 
Brig.  Gen.'  H.  O.  Wright, 

Chief  of  Engineers,  U.S.  A. 


commerce. 

,  The  nambcr  of  steamboat  arrivals  at  Benton  was  AG,  an  increase  of  21  over  1877. 
The  freight  carried  np  the  river  amounted  to  8,764  tons,  of  a  value  of  about  $2,031,300, 
(JMiwinj^  an  increase  over  1877  of  3,091  tons,  of  an  approximate  value  of  $927,300. 
M^  William  B.  Hnghes,  quartermaster  U.  S.  A.,  under  date  of  October  1G,  lt^8,  in- 
Mmed  me  that  he  had  shipped  from  Yankton,  Dak.,  for  the  Missouri  River  above 
poford,  261,131  pounds  of  Government  freight.  Capt.  E.  B.  Kirk,  assistant  quartcr- 
'Htster  U.  8.  A.,  informs  me  that  the  Government  freight  shipped  up  the  river  from 
Boford  amounted  to  94^424  pounds. 
I  have  been  unable  to  obtain  a  full  exhibit  of  the  exports,  but  the  amount  of  wool 
'  >ped  down  the  river  was  690,000  pounds,  an  increase  over  1877  of  487,541  pouuds. 
porposes  of  comparison,  the  value  of  the  wool  isassumcd  as  that  of  1877  shipmeuts ; 
0  the  money  value  on  the  increase  shipmout  amounted  to  about  $169,639,  or  the 
i\  valneof  the  1878  wool  was  $242,599. 

Six  of  the  descending  l>oats  were  loaded  with  cattle.    It  is  safo  to  assume  that  the 

mtof  other  articles  of  export  did  not  fall  below  that  of  1877.    The  amouut  of 

earned  np  the  river  will  hereafter  be  greater,  on  account  of  the  establishment 

post.  Fort  Assinnaboine,  on  Milk  River,  about  40  miles  north  of  the  Missouri. 

THE  YELLOWSTONE  AS  A  LINE  OF  COMMUNICATION  AND  TRANSPORTATION. 

The  section  of  country  to  be  specially  benefited  by  the  improvement  of  the  Yellow* 
is,  of  conrse,  the  Territory  of  Montana.  Reference  will  be  made  to  the  pro- 
^of  tiie  territory  in  general,  but  more  particularly  to  the  region  adjacent  to 
river  in  question. 
TheTalley  of  the  Yellowstone  is  not  inferior  to  other  sections  of  Montana.  The 
ImH  is  MH^ood,  the  grasses  as  fine,  and  the  region  south  of  the  river  in  the  neighbor-' 
\htod  of  ClarVs  Fork  and  its  tributaries  is  rich  in  valuable  ores.  The  Commissioner 
BrifiiiiDg  statistics,  in  his  report  for  the  year  endmg  December  31,  1874,  says : 
[  "FtomMr.  JohnBamett,  an  old  prospector  in  this  region,  Mr.  Wheeler  procured 
Mm  fine  specimens  of  ore,  containing  from  70  to  80  per  cent,  of  load,  which  he  had 
Amd  at  tne  headwaters  of  Soda  Butte  Creek,  a  tributary  of  Clark's  Fork  of  the 
MIowstone,  near  the  east  boundary-  of  the  National  Park. 

p  *Bliiekmore  and  New  World  mining  districts  have  been  located  horo,  takiog  in  12 
from  east  to  west  and  6  from  north  to  south.    They  contain  a  large  nnniber  of 
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• 
bed  by  m  ateftmboat.  I  hare  noTer  seen  this  town,  and  have  been  anable  to  obtain 
definite  information  oonoerninff  it.  It  would  appear  that  it  owes  its  origin  to  the 
that  as  far  as  known  its  site  is  the  head  of  navigation  on  the  Yellowstone,  and 
it  was  expected  that  it  would  be  the  transfer  depot  of  supplies  for  the  lower  por- 
of  Montana. 

iras  unable  to  obtiUn  any  reliable  information  from  the  citizens  along  the  river  of 
unonnt  and  value  of  the  freight  carried  up  the  Yellowstone  last  year.  Capt.  E.  B. 
:,  assistant  quartermaster  U.  S.  A.,  estimates  the  amount  of  private  freii^ht  last 
'as  1,000  tons,  of  an  approximate  value  of  $300,000.  Large  amounts  of  freight 
3  later  in  the  season  oaurried  overland  by  wagons.  The  total  amount  of  Govern- 
t  ikeight  was  about  5,083  tons. 

M  river  is  at  present  the  main  line  of  transportation  connecting  the  two  large 
s,  Forts  Keogh  and  Custer,  with  the  east.  The  Northern  Pacific  Railroad  is  in 
;resB  of  oonstmction  to  the  Yellowstone,  and  it  is  the  intention  to  carry  it  np  the 

3r  of  that  stream.  This  road  will,  of  course,  detract  somewhat  from  tno  value  of 
ver,  but  a  healthy  competition  will  arise  and  result  in  a  benefit  to  the  people  of 
liana.  The  river  will  always  receive  its  share  of  the  freight,  especially  of  the 
cy  class,  and  of  such  articles  as  do  not  demand  an  immediate  market,  since  it  is 
nr  adapted  t<o  their  carriage,  at  rates  to  which  the  railroads  cannot  safely  descend, 
ill  also,  by  its  competition,  keep  at  reasonable  figures  the  rates  on  those  articles 
Bh  will,  other  things  being  eqnal,  seek  the  railroad  for  rapid  transit. 
le  Northern  Pacific  probably  will  not  for  years  have  any  local  business  on  the  long 
teh  of  over  200  miles  ft'om  Bismarck  to  the  point  where  it  will  strike  the  Yellow- 
le,  and  naturally  freight  rates  to  and  from  Montana  will  be  high,  unless  kept  down 
MMnpetitioo.  It  will  be  only  for  the  western  portion  of  the  Territory  tliat  the 
on  and  Northern  Pacific  railroads  will  compote,  and  conseqnently  the  Yellowstone 
I  be  the  only  line  of  transportation  for  the  sontheaatom  section  to  rival  the  latter 
load. 


IV. 

[Sztraot  firam  Annoal  Beport  of  the  Chief  of  En/nnoen,  U.  S.  Army,  Part  11, 188L] 

United  States  Engineer  Office, 

Saint  Paul,  Minn,,  July  13,  1881. 

nriRAL:  I  have  the  honor  to  transmit  herewith  my  annual  reports  npon  the  works 
Ivor  improvements  in  my  charge,  for  the  fiscal  year  ending  Juno  30,  1881. 
Very  respectfully,  your  obedient  servant, 

Edwd.  Maouirk, 
Ckiptain  of  EngineerB^ 

Ike  CmEF  OF  Enoinbebs,  U.  S.  A. 

•  •••••• 

STATISTICS. 

ipi.  £.  B.  Kirk,  assistant  qnartormastor  U.  S.  Army,  informs  rae  that  during  last 

Ml  there  were  shipped  from  the  depot  at  Bismarck  for  points  on  the  Missouri 

Mr  9,096,818  pounds  of  military  stores. 

ipt  D.  D.  Wheeler,  assistant  quartermaster  U.  S.  Army,  informs  mc  that  during 

MMon  of  1880  there  were  shipped  from  Yankton  to  points  on  the  Missouri  Kiver 

Bad  cattle,  11  horses,  135  nrales,  and  2,595,132  pounds  of  stores. 

eot.  Francis  Woodbridge,  Seventh  Infantry,  acting  assistant  quartermaster,  in- 

a  me  that  during  the  season  of  1880  there  were  shipped  from  Fort  Buford,  Dak., 

he  Upper  Missouri  River  661,071  pounds  stores  and  1  horse. 

om  the  River  Press,  of  January  5, 1881,  pnblished  at  Fort  Benton,  I  obtain  tho 

wing  information :  "  The  total  amount  of  treight,  exclusive  of  Government  freight, 

ad  into  the  Territory  by  the  river  was  16,913,693  pounds.'' 

lave  been  unable  to  obtain  a  full  exhibit  of  tho  exports,  but  the  amount  of  wool 

ped  by  the  river  was  600,000  pounds.    It  is  safe  to  assume  that  tho  amount  of 

r  artioles  of  export  was  not  less  than  that  of  previous  years. 

a  total  shipments  of  hides,  pelts,  furs,  dtc,  from  the  Territory,  by  rait  and  river. 

inted  to  680,000  pounds.    The  exports  of  Montana,  crude  and  reGned  silver  and 

r  bullion,  for  1880  amounted  to  10,913,407  pounds.    During  the  jrcar  there  were 

0  head  of  beef  steers  driven  to  the  eastern  market  and  to  the  British  possessions 


SttXH     REPOBT  OV  TUB  CIItEP  OP 

Jmaory*/ river /MfU,  tzelamn  ■/opi 

PriT»teflei){ht Ifi,9I3.eSJ 

G«vernai«iit  rrngbt  fran  Biamarek ......... 9,Q3e.tJlB 

OoTenuneat  fr«iglit  fram  YaaktOD ....._„.... ....  8;5K,U1 

OoToniaMttit  rrctfcht  from  Port  Baton!.  D*k 66l,Wl  j 

OoTerDinent  freight  from  Cow  Island,  Most... .. ..........  3.VI 

OaremDienl  freiebl  rrom  Coal  Banka,  Moot . «> A>i,H3 

OovnnimcDt  freight  from  Fort  Bentoo,  Uoot . 48,9C 

29,Ke,lW 


iMPRormKXT  o 


TKLLOWSTOKK   RIVXR,  MO^TAVA   AJCD   DAKOTA. 


Cspt.  E.  B.  Kirk,  lunUtatit  (inartermastor  U.  S.  Army,  iafurnu  me  that  cIuTin;  liri 
•WMOQ  tber«  were  shipped  from  the  depot  at  Bismarek  for  pointa  on  Uie  TelloaaUw 
SiTcrS.IQS.irj  puandaofiniliury  nUtna. 

Cupt.  D.  D.  Wheoler,  aaiiMsiu'  quarlermul^r  U.  S.  Arm f,  iDforms  me  th*l  dnfat 
the  ■aa'wn  of  ISBU  there  were  shipped  from  Yaaktoa  to  poiots  OD  the  TellovitM 
Rivet  30  ainiea  and  479,015  poanda  ofstoroa. 

Liont.  Francis  Woodbridse,  SeT«Qth  lafaotry,  acting  a«<i9taDt  nnarterraMtM.i) 
fonasme  that  dnring  thesMUoa  of  19W  there  were  ehippej  from  Fort  Buford,  DiL, 
to  pointA  on  the  Yellowstoae  Eivot  1  herse  and  ■221,'263  ponniln  of  stores. 

Capt.  A.  R.  Niainger  (formerly  captaio,  United  States  Arsiy)  inforiDs  me  thittli 
esporta  of  Hont*Da  laat  season,  by  the  Yellowstone,  amnnntud  to  abont  COO  tool  ■ 
bidea,  pelts,  fors,  sie. ;  that  shipment  will  bo  nearly  doable  this  anaana.  Now  (a*D 
•re  springing  np  in  the  valley,  and  the  settlementa  nro  rapidly  inrrooain;. 

Mnj.  F.  P.  HoElrath,  land  commiviioaRr  at  Hilei4  City,  iaforms  me  that  then  ««< 
twnoty-fmirsteanilMiatnrriviilsat  Uilea  City  danng  tbo  season  of  tdJO,  avoragin;^ 
tam  of  freight  per  boat,  or  a  total  of  G,000  tons,  which  includod  Oovemtnent  fraigU 


£i>auaarjr  of  riw/rHght,  eccIiwiK  of  Indian  DgiartmeHt  freight. 
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COHMBBCIAL  STATISTICS  [MIBSOUBI  RIVKBI. 

^▼e  lines  of  steamboats  make  their  headquarters  at  BiAroarck,  Dak.,  and  iVom  20 
{0  boats  ply  between  that  town  and  points  on  the  Missonri  River,  making  during 
)  season  of  navigation  from  one  hundred  and  fifty  to  one  bnndrod  and  seven ty-five 
(M.  The  businesB  for  1881  was  in  cxcees  of  that  of  any  previous  year.  There  were 
boats  employed,  the  largest  being  the  Dacotah,  with  a  freight  capacity  of  1,400 
IS,  and  the  smallest  with  a  freight  capacity  of  250  tons.  Tlipso  boats  carried  into 
ntana  227,560,000  pounds  of  private  and  7,200,000  pounds  of  Government  freight, 
king  a  total  of  34,760,000  pounds,  valued  at  $5,214,000. 

in  addition,  there  were  transported  1,300  passengers,  2,400  Indians,  1,800  head  of 
■sea  and  cattle,  and  600  head  of  sheep.  The  exports,  as  far  as  learned,  were  as  fol- 
rs :  23,000  bnffalo  hides,  valued  at  $37,500 ;  180  tons  wool,  valned  at  $90,000 ;  253,750 
mds  of  hides,  pelts.  &o.,  valned  at  about  $76,125 ;  and  also  an  unestimated  qnan- 
f  of  fnrs  and  wolf  skins. 

[*be  steamboat  owners  estimate  that  the  business  this  season  will  exceed  that  of  last 
ir.  The  rapid  settlement  of  the  country  tributary  to  Benton  and  the  Judith  Basin 
11  call  for  large  shipments  by  river  in  the  future. 


COMIfBRCIAL  STATISTICS  [TELLOWSTOXB  RIVBR]. 

^ve  lines iof  steamers  make  their  headquarters  at  Bismarck,  Dak.,  and  from  20  to 
boats  ply  between  this  town  and  points  on  the  Missouri  and  Yellowstone,  making 
ring  the  season  of  navigation  from  one  hundred  and  fifty  to  one  hundred  and  sev- 
iy-five  trips. 

!1ie  8teamf>oat  business  for  1881  was  greatly  in  excess  of  any  previous  year.  There 
rs  21  boats  employed,  the  largest  being  the  Dacotah,  with  a  freight  capacity  of 
DO  tons,  and  the  smallest  the  General  Tompkins,  with  a  freight  cax)acity  of  250 

IS. 

rbe  fireight  carried  up  the  Tollowstone  River  amounted  to  8,420,000  pounds,  of  an 
Iflu^ted  value  of  $1,263,000.  The  exports  were  principally  hides,  furs,  and  skins. 
vn  were  shipped  93,000  buffalo-robes,  of  a  value  of  $232,500,  and  about  263,000 
inds  of  hides,  valued  at  $95,533,  besides  a  quantity  of  fnrs  and  wolf  skins.  The 
>ve  values  are  those  on  the  river  bank. 

ni6  Northern  Pacific  Railroad  has  tapped  the  Tellowstone  Valley  at  Glendive,  and 
s  hardly  possible  that  there  will  be  any  freight  carried  on  the  river  above  Glendive 
long  as  the  railroad  freight  rates  remain  reasonable.  But  from  Glendive  to  the 
nth  is  a  stretch  of  river  which  may  be  made  very  useful  as  a  line  of  transportation 
Benton  and  other  Upper  Montana  freight.  The  long  river  haul  of  303  miles  from 
to  Buford  would  thus  be  saved  by  a  down-river  haul  of  about  100  miles. 
U  is  proposed  to  confine  the  work  of  the  coming  season  to  that  portion  of  the 
sr.  The  work  will  consist  in  completing  the  dam  at  Katie's  Island  by  raising  it  a 
S  higher,  removing  rocks  and  snags  from  the  channel  at  the  foot  of  Katie's  Island, 
MArocting  dams  at  Glendive  Shoal  and  Stanly's  Shoals,  and  removing  the  few  rocks 
I  snags  which  are  to  be  found  between  those  points. 

liare  are  several  other  places  which  need  improvement,  particularly  the  mouth. 
Bie  are  in  the  lower  reach  a  number  of  snags  and  overhanging  trees  which  should 
removed.  I  am  confident  that  a  channel  at  least  3|  feet  deep  can  be  obtained  and 
lotttined  dnring  the  season  of  navigation, 

•  f  •  •  «  •  • 


VI. 
fSztnct  firom  Annnsl  Report  of  the  Chief  of  Bagineers,  IT.  S.  Army,  Part  II,  1883.] 

Saint  Paul,  Minn.,  Maroh  17, 1883. 
:  I  have  the  honor  to  submit  the  following  reports  on  the  works  in  my 

Very  respectfully,  your  obedient  servant, 

Edwd.  Maguirk, 

Captain  of  Engineen^ 
b0  Chhet  ov  Enqinkcrs,  U.  S.  A^^ 

•  0  •  "  •  *  » 
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^0  exporti  bom  Beaton  were  u  followR : 


AtUele*. 

Qumtlty. 

Value. 

38.1100 
3.  WD 

1300.000 

Zi:::::::::::::::::. 

«.OTO 

SBii::""™:: ::::::::::::::::::::::::::::::::::::::::::":  r^^^ 

a,  DM 

Mtotel  wdghtof  theM  ahipmenta  vtis  abont  4,000,000  ponodB. 

M  poito  of  entry  an  Benton,  Mont,  Poplar  Biver,  Mont.,  Biamorok,  D«k.,  and 

ilut,NebT. 


COHMEBCIAL  BTATiaTlCB. 

Tart  year  theie  weie  no  BteambooitH  o 

MHortherDPaei&oBailroad,  and  nhic_    . 

aL    H  la  donbtfnl  if  the  Vellowstono  above  Otendive  will  everaRain  be  of  an;  ii 
■>t«iM  aa  a  line  of  transportation,  nnloss  tbo  railroad  company  should  exact  too 
Mi^    Bntthat  pCFitionof  the  river  from  Glendive  to  tbe  month  ahonid  bo  improved 
■dkaptman,    A,  navigable  depth  of  3)  fuet  at  low  water  can  beobtai 
4Md  luuig  the  whole  boating  season,  tbns  supplying  a  competing 
Mm. 


toftbeCUelofEaeineen,  Unlled  Stkt«  Army,  Put  II,  UU.] 

Unitrd  States  Enqinkbr  Opfici, 

Saint  Paul,  Minn.,  Jmly  11,  18d4. 

. I  have  the  honor  to  forward  herewith  my  anunat  report  for  the  Qsoat 

W  ending  Jnly  30,  IBM. 

Jaues  B  Qdinn, 
"-  Captain  of  Enginetr*. 

3,  U.  S.  Army. 


^ka  Cnnr  of  ENQiNEXsa,  U 


T  or  TRZ  H1880DK1  RtVBIt  FROM  aiODX  C 


3   PORT  RKNTOR, 


Matcamboat  bnainen  is  again  on  the  increase,  a  healthy  down-stream  and  local 
laiaptdly  developing  nnder  the  inQnenco  of  the  rapidly  increasing  popnlation  of 
tty  tribntafy  to  the  river.     Below  Bismarck,  where  little  if  any  attempt  haa 

lata  improve  the  river,  the  local  trade  has  caused  a  revival  oft   estramlioat 

li  and  thia  Intereat  appears  to  be  fionriahing  in  apite  of  the  aerions  difflonities 

J. "iera  in  thewiaBe  and  ahiftingsand-bara  of  this  sandy  portion  of  the  river. 

itof  this  portion  of  the  river  before  the  bunka  are  thioltl;  settled  ia 
,  jinoa  it  will  be  mnch  leas  expenHive  to  carry  oat  any  plan  of  improve- 
B  it  wiU  be  when  tbeqaestion  of  damages  to  the  property-holders  along 

laod  oanslderatioo.    In  this  connection  I  reapectfally  invito  attention 

WMrfon  of  thia  anbject  in  my  loat  year's  report,  the  estimates  and  reoommea- 
if  whieh  are  leoewed. 

r  the  Maaon  of  1^83  there  was  tranaported  npon  the  river  nnder  my  charge 
It  psosdl  of  freight  and  an  nnknown  number  of  passengera.  A  large  pemen^ 
yalMgU  waa  Giovemment.igooda  and  aupptlea. 
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ist.  and  it  was  in  partial  anticipation  of  this  that  tho  acquisition  of  a  powerful  dredgo 
>at  was  nrged. 

During  the  season  3.309  lineal  feet  of  dam  was  constructed  at  an  average  cost  of 
>  07  per  lineal  foot.    Considering  the  very  substantial  character  Qf  the  constructions 
lis  is  a  very  reasonable  price,  and  it  is  hardly  likely  that  it  can  be  improved  upon 
any  future  work  of  this  description. 

The  steamer  Josephine,  owing  to  tho  lack  of  any  appropriation  for  snagging,  was 
led  as  a  transiwrt  and  tow-boat.  And  from  estimates  based  upon  some  similar 
ork,  done  bv  the  Fort  Benton  Transportation  Company,  her  possession  *by  the  Gov- 
nment  resulted  in  a  saving  to  the  work  of  something  near  $30,000.  The  original 
ist  of  tho  steamer  was  $13,200,  and  consequently,  she  apparently  more  than  paid 
r  herself  in  one  season. 
While  she  is  thoroughly  fitted  for  tho  duty  for  which  she  was  bought,  she  is  entirely 

0  large  for  economical  towing,  about  the  works,  and  a  small  tow-boat  is  essential 
r  the  economical  prosecution  of  the  work. 

The  Josephine  can  be  used  for  the  transportation  of  materials  and  supplies  at  the 

»mmencement  of  the  season  and  afterwards  attend  to  her  special  duties  of  snag 

tiling. 

The  tow-boat  would,  therefore,  be  solely  for  use  as  a  tow-boat,  and  should  be 

[nipped  with  powerful  machinery  and  be  of  small  size. 

The  narrowness  of  the  channel  in  tho  rocky  portion  of  the  river  subjects  the  larger 

Mrts  to  a  very  severe  service  during  the  working  season,  and  in  consequence  the 

earner  Josephine  will  need  some  repairs  to  enable  hor  to  resume  work.    She  was 

mled  out  on  tho  bank  to  protect  her  from  the  outgoing  ice  during  the  spring  break- 

p,  and  through  tho  absence  of  funds,  to  put  her  in  commission,  she  was  left  on  the 

looking  until  tho  rapid  cuttin  ;  of  the  bank  made  it  necessary  to  launch  her. 

The  steam  dredge-boat  was  completed  on  the  2d  of  September  and  proved  to  be 
n  excellent  machine.  During  the  short  experimental  working  of  the  machine  it 
kTemgod  1,500  cubic  yards  per  day,  and  will,  undoubtedly,  be  able  to  excavate  con- 
iiderably  more  than  this  per  day,  whcu  working  regularly.  As  it  was  finished  too 
ate  in  the  season  to  begin  any  extensive  work,  it  was  merely  employed  in  excavating 
lanall  experimental  channel  through  tho  bar  immediately  below  Fort  Benton,  the 
Material  removed  being  used  to  form  a  small  temporary  dam.  As  the  result  of  this 
vork  a  fonr-foot  channel  through  tho  bar  was  obtained,  and,  at  last  accounts,  this 
Itpth  was  still  maintained,  the  ice  having  simply  leveled  the  earthen  dam,  as  was 
OMcted. 

upon  the  suspension  of  work  the  dredge  and  a  bar^e  were  laid  up  for  the  winter 
i a  harbor  drodged  out  for  the  purpose.  The  remainder  of  tho  floating  plant  was 
iMled  ont,  beyond  danger,  where  it  still  remains,  with  the  exception  of  the  steamer 
eiephine,  before  alluded  to. 

PUDS  for  a  pair  of  improved  compoui^d  non-condensing  engines,  for  the  steamer 
BWphine,  have  boon  prepared  iu  tho  event  of  its  becomiug  necessary  to  substitute 
wm  engines  for  the  present  old-stylo  high-pressure  engines.  Plans  have  also  been 
nriy  completed  for  tho  small  tow-boat. 

All  of  the  past  season's  work  has  been  confined  to  that  portion  of  the  river  between 
iMt  Benton  and  Carroll,  Mont.  It  is  difficult  to  get  any  definite  information  con- 
iming  the  extent  of  tho  commerce  over  this  portion  of  tho  river,  as  the  only  line  of 
Mlanpon  this  portion  of  tho  river  is  owned  by  a  single  firm,  who  appear  to  bo  afraid 

1  fimiah  any  statistics  of  their  trade,  for  the  reason,  as  they  expressed  it,  '^  that  it 
rtold  be  used  against  them."  1  have  no  information  from  thorn  upon  this  subject, 
tlftom  an  estimate  made  from  tho  number  of  trips  made  by  their  boats  during  tho 
IMoOy  as  given  by  my  recorders  at  tho  works,  thero  was  probably  something  like 
UOOfOOO  pounds  of  freight  carried  by  the  four  boats  during  tho  season. 

m  ibia  amount,  probably  1^000,00J  pounds  was  wool,  shipjied  down-stream.    Be- 
^~  tlw  wool  thero  was  considerable  grain,  flour,  hides,  and  bullion  shipped  down- 
of  which  I  can  give  no  ostimato.    Although  tho  downstream  traffic  does  not 
It  to  half  of  that  lu  the  opposite  direction,  I  believe  it  would  show  a  healthy  in- 
from  year  to  year  if  the  data  was  accessible. 

Bismarck  and  Fort  Benton  tho  local  traffic  is  on  the  inoraaso,  but  is  much 
plMAed  in  consequenco  of  tho  greater  portion  of  the  bordering  country  being  Indian 
Pamtlons,  and,  practically,  non-productive. 
i^Mow  Bismarck  the  local  traffic  is  improving,  and  several  small  boats  find  profitable 

Sktioo.    The  General  Torry  and  General  Tompkins  are  running  in  this  portion  of 
WTi  bnt  I  am  not  in  possession  of  any  information  as  to  the  extent  of  the  com- 
oanied. 
ttsoonntiy  is  being  gradually  settled  up,  and,  in  the  event  of  the  Indian  reserve 
iJnbsiDg  opened  np  &r  settlement,  the  commerce  of  this  portion  of  the  river  will 
IgMdilj  inereased. 

has  been  done  on  this  stretch  of  river  between  Bismarck,  Dak.,  and  Sioux 
|6r  some  time,  and  although  it  is  possible  to  apply  the  system  of  improve 
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"ho  followinff  table  ffives  the  coet,  capacity,  d&c,  of  boats  navigating  the  Mlssonii 
cr  between  Sionx  City,  Iowa,  and  Fort  Benton,  Mont.,  in  1885-'86. 


Kamea. 

^ 

6 

i 

1^ 

9 

Tonnage  on  2 
feet  draught. 

Tonnage  to 
the  inch. 

Remarka. 

ion* 

12^000  00 
22,600  00 
20.000  00 
18.500  00 

32S.42 
244.42 
283.48 
244.42 

804.08 
352.31 
280.40 

3iaoo 

181.0 
205.5 
182.1 
105.6 

5.^ 
70 
75 
00 

14.0 
13.5 

n.9 

11.9 

ma* 

,bad*  

ihelor*  ............... 

niakeef 

l?io' record. 

tht 

Do. 

snii  Tomnklnal  ...... 

Do. 

wal  Texryt. .......... 

10,000  00 
10.000  00 
19,000  00 

239.08 
325.42 
25a  80 

823.15 
300.61 
295.08 

160.0 
180.7 
182.1 

75 
70 
76 

11.5 
12.3 
11.9 

I^ina 

Mie...... ............. 

Ooremmenii 

ipw.      ....  ..xx«. ■>..>■  - 

^  Between  Biamarck  and  Fort  Benton, 
t  Between  Sioux  City  and  Bismarck. 
JFormerly  Union  Pacific  Railroad  transfer  boat. 

lereral  smaller  boats  also  navigated  the  river,  the  names  of  which  have  not  been 

aed. 

rhe  following  table  gives  the  (estimated)  bnsiuess  of  4  boats  in  1885 : 


too.... 
))>ad... 

Total 


I 

s 

o 

I 


^ 


6 

4 
8 
8 


Tona    carried 
each  trip. 


300 
300 
800 
800 


15 


800 


S 

i 


150 
150 

150 


150 


3 

o 
H 


2,230 
1.800 
1,350 
1,350 


6,750 


4.500,000 
8. 000, 000 
2.700,000 
2,700,000 


13,600,000 


887J  KNO  87- 


9) 


TiK  CHOr  or  BSBOtCESS,  V.  «.  ARMT. 


UTIOS  OF  AUGl'dT  i,  ISOL 


MissorKi  Kir^  C-oxmssios, 
Smimt  loKs.  Jr«u  September  2,  1S% 

ttB:  AtftMee^e«f  tfeeXiaHariBireTCommisEioii.  beld  on  Aagiui 
as  mA  as,  Ac  nfegecE  aflfceemeiliUn  of  tlip  item  of  t373.00(i  for 
ftwnm^  Minoari  Kinr  boa  iti  ■■■th  b»  Sioax  Citv.  in  ibe  river  aul 
fevbor  fed  mpftOKtii  lipur  S,  ISSI,  vas  carpfolly  coDudeivi].  lit- 
n— **-;  t*  Ae  »wdi«g  af  ibeact  tb»  Boncy  »  to  be  expendeO  in  "ccm- 
tmnmg  wptomMM.  iadadtee  aecnau;  vork  at  Uioaha,  Ah-liiMO, 
Bmat  Joseph,  Fort  Laiiaa— th  Baaerruion,  Anow  Ik>ck,  Kitosai 
Otft  P*-1*~"— **-.  Ih— BriBe^  aad  JJabraaka  Cil.r,  oader  the  dint' 
!■■  af  tha  Seuemy  afWar.  »  araawlaaea  vUh  p^^tt^  >i><l  estimsM 
t»  In  teaiHdhed  br  Aa  MiMni  BiTCK  OawainioB.* 

!■  ihea-  last  aanad  report  the  VtmmuBoom  aabautteO  an  estimiueof 
At,nS,M*  lor  aoatiaaiag  tbe  inprart  ■eat  of  tbe  river  froiu  Kanat 
Cllj  iliiaa.lfciiiallMali  iiw  Iwliai,  Ihi  iiiwliaiiiliiiiiiif  mul  then  in 
nm  at  FaMU  Glj  aad  Satat  Joa^h,  tvo  of  the  places  speciatly 
tiaMdla  the  abore^aoced  act.    As  regards  tbe  otber  places  meniioDeJ 


,  ,  ,       8  aod  esdm»tes  for  vort 

afiBpWKMea*  bare  bean  nade  far  aU  of  ibeai  in  former  yi-ar^.  and  it 
all  aseaitk  Airsv  Botk  work  oo  a  saall  seale  has  beeu  execated.  Fioa 
an hn/t  iafmr*^"^  ar^suha* »h»  f\w— w«in«i  infM-  ih-it  but  littlfifaiif 
Daee  «f  saeh  nik  ia  nav  to  be  fbuDtL  Tb«  cjnse  of  liiich  failure  it 
••  be  aaa^t  ia  tte  attcrt?  insoflkaeat  spproprialictDs  wtiieb  trere  mi ' 
tnm  jcar  to  ymr,  and  vnieh  never  allond  trurk  to  be  done  of  an  a- 
teat  awl  cbaraeUT  which  wddM  iii«Dt«i>eni)aDeiic«nrelScieDey.  Fna 
these  oM  Rports  and  maps  tbe  Commissioo  infer  that  to  do  tbe  Dec* 
sBfT  wni:  at  the  varioas  points  «nainerated  >nlbeact,excInKiTeorS«>l 
J<^pb  and  Kansas  Citv.  ffoold  rwinirr  from  ^l.tWXt.OnU  to  *l..')Ol>,flMi 
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Che  foUowiug  allotments  from  the  appropriation  of  $375,000  for  im- 
)ving  Missoari  Biver  from  its  mouth  to  Sioux  City  (act  approved 
igust  5, 1886)^  have  been  made  by  the  Commission,  and  your  approval 
the  same  is  requested. 

-  continaing  improvemeat  in  yioinity  of  Kansas  City,  Mo $2G0, 000 

*  contiDoiog  improyement  in  vicinity  of  Saint  Joseph,  Mo 75, 000 

*  special  snrvevs  (at  Omaha,  Atchison,  Fort  Leavenworth  Reservation, 

jrow  Rock,  Plattemonthy  Brownsville,  and  Nebraska  City) 10, 000 

'construction  of  plant 30,000 

Total •. 375,000 

Very  respectfully,  your  obedient  servant, 

Ghas.  R.  Suter, 
Major  of  Engineers^  U.  8.  -A., 
President  Missouri  River  Commission. 
rhe  Secretary  of  War,    . 

(Through  the  Chief  of  Engineers,  IT.  S.  A.) 

[Finit  indoraement] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  10, 1886. 

Etespectfully  submitted  to  the  Secretary  of  War,  recommended  for 
pioval. 

John  G.  Parke, 

Colonel  of  Engineers^ 
Btt  Maj.  Oen.y  U.  8.  A.j 
In  Charge  of  Office. 

(Second  indorsement.  1 

Office  Chief  of  Engineers, 

U.  8.  Army, 
October  11,  188G. 
Itespoctfully  returned  to  the  Secretary  of  War. 

Ehe  river  and  harbor  act  approved  August  5,  1886,  provides  as  Ibl- 
rs: 

Uioving  Missonri  Rivcrfrom  its  month  to  Sioux  City :  Continuing  improvement, 
■oliig  oeoessary  work  at  Omaha,  Atchison,  Saint  Joseph,  Fort  Leavenworth  Res- 
Mloii,  Arrow  Rock,  Kansas  City,  Plattsmonth,  Brownsville,  and  Nebraska  City, 
iihondred  and  seventy-five  thousand  dollars ;  to  be  expended  nnck^r  the  direction  ^ 
Am  Secretary  of  War,  in  accordance  with  plaus  and  estimates  to  bo  furniKhed  by 
Wmtmri  River  Commission. 

It  will  appear  from  the  within  letter  that  the  proposed  allotment  of 
[above-mentioned  appropriation  by  the  Missouri  Eiver  Commission 
not  contemplate  any  improvement  at  Omaha,  Atchison,  Fort 
iworth  Reservation,  Arrow  Kock,  Plattsmouth,  Brownsville,  and 
ika  City,  as  provided  for  in  the  act,  but  recommends  that  si)ecial 
rs  be  made  at  these  localities,  costing,  in  the  aggregate,  $10,000. 
proposed  disposition  of  the  funds  Senators  Plumb  and  Ingalls, 
(,  and  Senator  Van  Wyck,  of  Nebraska,  and  others,  protest  in 
terms,  for  the  reason  that  such  action  upon  the  part  of  the 
liasion  is  contrary  to  the  plain  provisions  of  the  act,  and  in  viola- 
of  the  intentions  of  its  framers  at  the  time  of  its  passage.  The 
of  theae  gentlemen  are  sustained  by  the  Hon.  E.  N.  Morrill  and 
rd  of  Trade  of  Leavenworth,  Kans.,  while  those  of  the  Gommis- 
ooiKHirred  in  by  the  Hon.  William  Warner,  M.  C,  and  the  Board 
of  Kansas  City. 


PPENDIX  ZZ — ^REPOBT   OP  MISSOURI   RIVER   COMMISSION.    3029 

ptember  9, 1886;  letter  of  Board  of  Trade  of  Leavenworth,  by  U. 
Qes  Moore,  secretary,  of  September  13, 188G;  letter  of  ITon.  John  J.  Id- 
ills,  of  September  14, 1886;  letter  of  Uou.  E.  N.  Morrill,  of  September 
',  1886,  and  letter  of  Hon.  C.  U.  Van  Wyck,  of  September  18,  1S86. 
hese  letters  all  concur  in  recommending  to  the  Secretary  of  War  to 
iDregard  the  recommendations  of  the  Missonri  llivcr  Commi.ssion  in 
ilotting-the  appropriation  tor  ^'Improving  the  Missonri  Uiver  from  its 
lOath  to  Sioux  City,  Iowa,''  made  by  act  approved  August  5,  1880,  it 
eJog  alleged,  in  some  cases,  that  the  recommendations  of  the  Commis- 
00  arc  in  violation  of  the  statute. 

In  my  letter  of  September  L^  transmitting  the  recommendations  of  the 
ommissiou  to  the  Secretary  of  War,  the  views  of  the  Commission 
ere  set  forth  at  length.  I  will  only  add  now  such  information  as  seems 
ecessaiy  to  meet  the  ])oints  raised  in  these  various  letters.  To  fully 
aderstand  the  situation  it  is  necessary  to  refer  to  the  plans  and  recom- 
>eodatious  heretofore  submitted  to  Congress  by  the  Commission,  upon 
hich  the  current  appropriation  is  presumably  based.  The  Commission, 
ting  by  law  si>ecitically  organized  for  the  improvement  of  the  naviga- 
ouof  the  river,  have,  from  the  beginning,  taken  the  ground  that  their 
Btion  and  recommendation  should  of  necessity  be  confined  to  that 
(Hut  alone, till  Congress,  having  all  the  facts  before  them, should  decide 
lid  direct  otherwise.  Hence  all  the  recommendations  heretofore  made 
lythe  Commission,  and  the  estimates  submitted  by  them,  have  been  for 
hecootinuous  improvement  of  the  river  down-stream  li*om  a  i)oint  in 
lie  vicinity  of  Kansas  City,  Mo.  The  plans  of  the  Commission  only  in- 
'Jnded  work  at  one  other  ])oint.  Saint  Joseph,  Mo.,  whei'C,  fur  reasons 
pitied  in  their  first  report,  work  was  deemed  advisable  and  hafl  been 
nrried  on  by  the  Commission.  The  Commission  have  taken  the  same 
mdtion,  in  this  respect,  as  that  held  by  the  Mississippi  River  Com- 
ikdon,  hence  the  legislation  affecting  this  latter  body  may  be  taken  as 
iDrecedent  in  deciding  as  to  the  intent  of  recent  Congressional  action 
RCting  the  Missouri  River  improvement.  In  the  appropriation  for 
he  Lower  Mississii)pi  Kiver,  act  approved  July  5,  1884,  the  net  directs 
Mt  a  certain  gross  sum  shall  be  expended  on  the  improvement  of  the 
owcr  Mississippi,  ''including  the  improvement  and  preservation  of  the 
ftrbors  of  New  Orleans,  Natchez,  Viekshurg,  Greenville,  Meinjibis, 
jckman,  and  Columbus,  the  defiectiou  of  the  waters  of  Red  River  from 
le  Atchafalaya,  and  keei)ing  open  a  navigable  channel  throu;;h  tlie 
oath  of  the  Red  River  into  the  Mississipi)i  River;"  no  siKM-itie  a]h>t- 
eots  being  made  for  these  special  works.  The  Mississippi  River  Com- 
issiou  took  the  ground  that  this  was  work  for  which  no  estimates  had 
seu  before  Congress,  and  that  it  was  merely  intended  to  recojinize  such 
nrk  and  to  authorize  the  Coumiission  to  carry  it  out.     They,  therefore, 

Ele  no  attempt  to  begin  work  at  any  of  the  i)hices  designated,  but 
t  in  plans  and  estimates  with  their  next  annual  re^mrt.  No  criticism 
iiever  made,  to  my  knowledge,  on  this  action  of  the  Commission,  and 
■0(^.88  was  apparently  satisfied,  for,  in  the  current  river  and  har- 
pr  bill  certain  ot  these  places — not  all — are  specifically  designated  and 

E8  allotted  for  their  improvement.  As  the  wording  of  the  act  of 
I  in  regard  to  the  Lower  Mississippi  is  practically  identical  with  that 
f  the  act  of  1885  in  regard  to  the  Missouri,  the  ^lissouri  River  Com- 
ImUm  felt  perfectly  justified  in  assuming  that  the  intention  of  Con- 
tan  in  their  case  was  to  recognize  this  local  work  and  piovide  for  plans 
idefttimates  being  submitte<l  to  them  for  future  ai^tion. 
Jtetber  practical  reasons  whi<;h  guided  the  Coininission  in  their  ac- 
mre  set  forth  in  my  letter  of  Septeml>er  2  to  the  iionorable  Secre- 


^  tr.  s.  uvr. 

IT  carrviBg  on  Ihe  im 

9t  A*  nvcr  wen  tl,000,«IO.    TLis  iru 

~  '  Harbors  to  $300,000,  aod 

Hapriatxn  by  the  Seoate, 

ia  »  tbird  of  tfae  estimate 

d  1^  the  CoMiai^stoD  aod  ordemi 

dii««tetl  at  seveo 

Tfae  Commi^jioa, 

M  •*■■»,  MCiBated  Uiat  tfaia  local  vrrt 

«tth  aQ  addition  for  wt 
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—        '""       "  kaa  the graaitd.    Lartre eipw 
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omH  be  ao  doabt  as  to  the  i>n" 

taatw  *t  ite  CaiMtifimw  t»  raroae,  and  their  rectymoieudati- 
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ZZ3. 

ANNUAL  REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30.  1887. 

Missouri  River  Commission, 
Saint  LouiSn  Mo,,  August  2,  1887. 

Sib  :  The  Missouri  Biver  Commission  beg  leave  to  submit  herewith 
lieir  aDDual  report  upon  the  operations  in  their  charge  for  tlie  fiscal 
ear  ending  Jane  30,  1887. 

I 

SURVEYS. 

Work  under  this  head  was  Carried  on  by  allotments  from  the  appro- 
riation  for  improvement,  there  being  no  specific  appropriation  for  the 
nrpose. 

Secondary  triangulation  was  carried  from  Fort  Leavenworth,  Kans., 
9  Glasgow,  Mo.,  and  from  Tavern  Kock,  Mo.,  to  Saint  Louis,  Mo.,  a 
otal  distance  of  240  miles.  Permanent  benchmarks  and  levels  were 
orried  from  Fort  Leavenworth,  Eans.,  to  Berlin,  Mo.,  108  miles.  In 
he  office  all  computations  affecting  the  triangulation  have  been  car- 
ied  oat  and  a  large  amount  of  physical  data  prepared  for  publication. 

To  complete  the  survey  of  Missouri  River  there  still  remains  to  carry 
die  triangalation  from  Fort  Leavenworth,  Kans.,  to  Trovers  Point, 
Hont.,  1,520  miles ;  permanent  bench  marks  and  levels  over  the  same 
Uifcanee,  and  also  from  Berlin  to  the  mouth  of  the  river, a  total  distance 
if  lf653  miles.  Topography  and  hydrograpliy  are  required  from  Fort 
Ilerre  to  Fort  Benton,  1,100  miles. 

'  This  work  is  of  great  and  permanent  importance,  and  the  Commission 
tenestly  hope  that  Congress  will  allow  them  funds  enough  to  justify 
liMre  rapid  progress  than  has  been  possible  heretofore.  The  Commis- 
iMoa  are  also  of  the  opinion  that  this  work  should  be  provided  for  by 
^leciflo  appropriation,  and  not  made  a  charge  against  the  appropriation 
mt  improvement  as  is  now  necessarily  the  ease. 

■  For  details  ot  work  done  reference  is  made  to  the  report  of  the  sec- 
Miury  of  the  Commission  and  its  appendices. 

CONSTRUCTION. 

Under  this  head  work  has  been  carried  on  in  the  vicinity  of  Kansas 
and  Saint  Joseph,  Mo.    Last  season  the  plant  was  repaired  and 
thing  got  ready  for  work,  but  the  late  date  at  which  the  appro- 
ition  be^me  available  rendered  it  necessary  to  defer  operations  till 
spring,  when  work  began  at  both  places.    At  Saint  Joseph  4,158 
\t  feet  of  bank  in  Bon  Ton  Bend  have  been  revetted,  this  work 
ing  a  continuation  of  the  work  of  1885.    There  still  remain  about 
feet  to  complete  this  work,  which  the  Commission  have  not  at 
mt  fands  to  andertake. 
At  Kansas  City  the  Commission  have  begun  and  nearly  finished  the 
retment  of  the  right  bank  at  the  East  Bottoms,  immediately  below 
City,  and  have  also'built  a  pile  dike  across  the  head  of  a  slough 
re  this  work.    During  the  rest  of  the  season  it  is  expected  to  com- 
the  revetment  of  East  Bottoms  and  also  that  of  Little  Platte 
id  at  the  head  of  the  work  above  Parkville.    The  failure  this  year 
the  river  and  harbor  bill  has  very  seriously  embarrassed  the  work, 
rectification  works  in  Kaw  Bend  and  the  protection  of  Sharp's  Bend 
Mow  Bandolph,  work  which  had  been  completed  for  this  season,  is 
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r  year  should  be  employed  iu  that  manner.  It  is  not  yet  certain 
lether  the  improvement  can  be  accomplished  at  a  cost  that  is  not 
obibitory,  even  if  conducted  with  one  distinct  object  in  view,  nn- 
impered  by  the  demands  of  local  interests.  If  local  interests  are  to 
mtrol  the  distribution  of  the  funds,  and  the  work  is  to  l>egin  at  a  largo 
iinber  of  widely  separated  points,  all  doubt  is  removed  and  the  ques- 
ou  is  decided  in  the  negative.  The  ground  taken  by  the  Commission 
[)on  the  subject  in  their  first  report  has  been  coniirmed  by  all  of  their 
ibsequeut  observations  sind  rt-ilection.  They  are  convinced  that  if 
16  lands  be  distributed  among  numerous  detached  points,  as  now 
^ms  to  be  contemplated,  vast  sums  of  money  and  many  years  of  time 
lay  be  consumed  without  conferring  any  appreciable  benetit  ui>on  the 
>Dimerce  of  the  river. 

Fall  details  on  this  subject  are  given  in  report  of  secreiaiy  of  Com- 
lission  on  spexsial  surveys  hereto  appended,  marked  Appendix  C. 

RAILROAD  DIKE  AT   CAMDEN. 

Complaint  having  been  made  to  the  Commission  that  a  dike  in  pro- 
Bfis  of  construction  by  the  Wabash  Western  Eailroad  near  Camden^ 
la,  was  a  serious  obstruction  to  navigation,  an  examination  and  sub- 
eqoently  a  survey  of  the  locality  were  ordered.  The  obstruction  com- 
lained  of  by  the  steam- boat  men  proved  to  be  a  very  serious  one.  In 
MDpliance  with  section  4  of  the  river  and  harbor  act,  api)roved  August 
,1886,  a  copy  of  the  report  of  the  secretary  of  the  Commission  on  this 
otter  was  forwarded  to  you  direct,  and  this  report  is  repeated  here. 
lee  Api>endix  D.) 

RECOMMENDATIONS. 

The  Commission  renew  their  recommendation  that  at  least  81,000,000 
» appropriated  for  continuing  the  improvement  of  tiie  river,  in  addi- 
on  to  any  sums  which  Congress  may  see  tit  to  devote  to  work  at  special 
calities.  With  a  less  sum  than  this  it  will  be  many  years  before  tiie 
ork  will  cover  a  sufficient  extent  of  river  to  enaV)le  a  i>roper  estimate 
be  formed  as  to  its  cost  and  its  value  to  the  country.  No  engineering 
fficnlty  has  as  yet  presented  itself  to  suggest  any  doubt  au  to  tiie 
issibility  of  carrying  it  to  successful  completion. 
For  continuing  the  survey  of  the  Missouri  Kiver;  for  the  examina- 
ms  and  observations  required  in  a  thorough  study  of  the  problem 
qflded  to  them,  and  for  salaries,  traveling,  and  office  expenses,  the 
Nnmission  recommend  an  appropriation  of  $150,000.  They  also  renew 
rir  previous  recommendation  that  the  $15,000  api)ropriated  for  a  sur- 
if  of  the  Missouri  River  above  the  Missouri  Riv^er  Falls,  at  Fort  Ben- 
B,  be  made  available  for  the  general  survey  of  the  river. 
The  recommendations  of  the  Commission  for  the  year  ending  June 
tj  1889,  are  recapitulated  as  follows : 

I)  Appropriation  for  tbe  iinprovemont  of  Missouri  River  from  its  mouth 

to  Sioux  City §1,000,000 

JAppropriatiou  for  surveys  and  examinations 120, 000 
Appropriation  for  office  and  traveling  expenses  and  salaries  of  com- 

I      Busioners 30,000 

Q  SMppropriation  for  general  survey  of  Missouri  River  of  the  item  of 
$15,000  appropriated  in  the  act  of  July  5,  1884,  for  survey  of  river 
above  the  faUs 15,000 
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Reconnoiierhig  and  A  siation  building  party — One  quarter-boat 
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I  Cotnpensu* . 
;  tion  per  !, 
j    month.     1; 
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Crew— Continued. 

1  watchman 

1  cook 

1  cook. 

Crew  of  launch : 

1  pilot 

1  engineer , 

1  fireman 

1  deckhand 
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month. 
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Observing  parly — Ota  q\i:irler-boat. 
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Permanent  bcnch'mark  party — One  quarter-boat. 
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Two  level  parties  (each)— Continued. 

1  boatman 

Crew: 

Imate 

1  watchman 

8  boatmen    

1  cook 

1  cook 

1  laundress 


•30 

50 
30 
30 
45 
15 
15 


•  closed  early  in  December  and  the  triangnlation  parties  were  then  transported 

reaching  Glasgow  before  Christmas.     When  ice  closed  the  river  the  P.  B.  M. 

lisl>anded,  excepting  two  retained  for  office  work. 

ry  a  small  party  was  left  in  the  field  to  complete  triangnlation  from  Tavern 

3  mouth  of  the  river,  and  a  computing  force  began  work  in  the  office.     In 

field  work  was  finished  and  the  computing  force  doubled,  and  it  has  com- 

ork. 

idary  trian;;alation  U  now  completed  from  Fort  Leavenworth  to  Saint  Loais. 

of  final  results  and  plot  of  triangulation  are  appended.    For  details  of  methods 

rk,  base  measurement,  computation,  etc.,  reference  is  respectfully 'made  to 

i.  Annual  Report  of  the  Commission  for  18S6.    The  work  rests  on  the  follow- 
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izimaih  (1)  used  from  Fort  Leavenworth  to  Glasgow.  Azimuth  {*2)  ased  from  Glas- 
r  to  Cedar  City.  Asimiith  (3)  used  from  Cedar  City  to  Saiot  Lonis,  and  agreed  to  the 
jest  second  with  that  of  all  the  other  Coast  Survey  lines.  Xo  adjustments  were 
de  for  discrepancies  in  asimnth,  because  the  plotted  results  would  be  iaapprei'iable. 
jStitndes  and  longitudes,  if  computed  from  Fort  Leavenworth  instead  of  from  Glas- 
r  would  be  respectively  I'^OSG  larger  and  11^^068  smaller  than  the  tabulateil  \-aluee; 

I  if  computed  from  cSiast  Survey  values  for  a  Cedar,  would  be  respectively  6 ''.5^2 
Ker  and  3^^772  smaller  than  tabulated.  The  Coast  Survey  values  depend  on  the 
trke  spheroid  of  1866  and  standa^  astronomical  data  of  1881. 

rbe  distance  covered  from  Fort  Leavenworth  to  Saint  Louis  is  A'So  miles  of  river,  in- 
ving  306  triangles.  595  angles  entered  the  a^ustment  and  their  correlations  were  as 
iows:- 

tweenO^'and  K^ 373 

twecn  l^-' and  2^' _ _ 183 

fcween  2^^  and  3^^ 31 

tween3^^and  4'^ , 9 

595 

e  year's  field-work  covered  240  miles  of  river,  and  cost  $1  l,G62,  or,  per  mile  $48. 59 
ice- work  covered  435  miles  of  river,  and  cost  $3,230,  or,  per  mile 7.  42 

Total  cost  per  mile,  season  18S0~*87,  secondary  triangulution 56. 01 

Fhere  is  still  a  gap  not  triangulated  from  Fort  Leavenworth  to  Trover's  Point  of  1,520 

Oca 

Ihe  permanent  bench-mark  party  began  setting  stones  Octo1)er  13,  and  stopped  Decem- 

II  They  had  previously  been  engaged  in  fitting  up  three qimrter-boats  and  asteam- 
■eh  at  Kansas  City  for  their  own  use  and  that  of  the  the  triangulation  parties.  .V 
leription  of  these  permanent  bench-marks  and  the  iueth(xl  followed  in  establishing 
m  was  given  in  appendix  A,  annual  report  of  this  Commission  for  1S85  and  in  an- 
al report  for  1886.  Nineteen  lines  were  established  during  the  autumn  of  18.':<6;  the 
rt  WIS  Na  79,  just  below  the  C,  K.  I.  and  P.  U.  K.  Bridge  at  Fort  Leiiven worth,  and, 
•list  was  No.  61,  at  Berlin  Landing. 

igfeh of  river  embraced ..miles..  UX*^. tJ 

niber  oi  lines  established _ li» 

distance  between  lines  along  river miles..  <>.  33 

distance  between  lines  along  axis  of  valley  .-.. .....  miles . .  4.10 

It  per  mile  of  river ._ _. _.  |5*J5. 5r> 

rtperline _ llii.O(i 

t  takes  just  as  much  money  and  time  and  hibor  to  fit  out  a  party  for  a  short  seuson^s 
rk  as  for  a  long  season,  and  if  we  had  been  able  to  put  this  piirty  in  the  field  early  in 
ispring,  not  only  would  they  have  been  able  to  accomplish  more  than  threo  times  the 
Bontof  work,  but  its  cost  would  have  been  surely  33  jM^r  a^nt^  and  iK)ssibly  50  jht 
(t  less. 

Ilia  party  used  wye-levels.  These  had  been  put  in  i>erfect  order,  and  excellent  re- 
Is  were  obtained,  the  details  of  which  are  given  in  the  report  of  Assistant  Engineer 
W.  Wellman,  hereto  appended.  Appendix  A  1.  All  bench-marks  w»t  were  connwt<Hl 
h  prevjons  surveys,  either  by  stadia  line  or  triangulation. 

SPECIAL  Sl'RVEYS. 

b enable  the  Commission  to  submit  estimates  for  ''necessary  work  at  Omaha,  Atchi- 
[  Saint  Joseph,  Fort  L&&vcnworth  Keservation,  Arrow  Kock,  Kansas  City,  Platts- 
■th,  Biownville,  and  Nebraska  City,''  in  accordance  with  act  of  Congress  of  August 
BBS,  aarreys  of  these  places  have  l>een  made.  The  results  are  rei)orted  in  my  rei>ort 
fon  of  Jane  30,  1887,  together  with  maps  of  the  localities  showing  the  latest  and 
Mr  shore  lines.    Said  report  is  hereto  appended,  marked  A])p.  C. 

MIS(^ELLAN'EOrS. 

tas  hnndred  copies  were  printed  of  a  letter  from  your  office  to  ihe  Chief  of  Engineers, 
BL  Amy,  dated  April  1,  1886,  indicating  the  views  of  the  Commijwion  as  to  necessary 
■fasBMOts  for  bridges  over  the  Missouri  River,  and  were  distributed  to  bridge  engineers 
Isthers  to  whom  the  information  was  likely  to  be  of  use. 


3040     REPORT    OF   THE    CHIEF    OF    EXGI.NEKRS,   V.  S.  AltUV. 

I'UYylLAL  UATA. 

Tbe  (»mpilaUon  of  lUl  Asia  ou  record  relating  to  Iho  Mbgonri  River  haa  been  y 
call;  completed  during  the  year,  except  for  iadejcin);  and  filing. 

Discharge  obsurTatiods  are  apponiled,  marked  Appendix  A  5.  This  tabulatioa 
companied  hy  cxplanatorj  and  descriptive  notes.  Each  mensnred  diacharge  has  a 
bar  aaiigaed  to  it  for  conTenleoca  of  reCBrence  aad  ubs-     These  diachnrges  are  aa  rollon 


So ™. 

(taWtakHclir 


Nebnukn  City. 


Salnl  Joaeph,  Mo  ,_ 


Method  of  conipntatioa  and  other  details  were  given  in  last  onniial  report 
Sediment  oltservatious  were  laken  at  Saint  Charles,  Mo.,  in  1379.     The  resaltE. 
been  tahn luted  and  are  bcreto  appended  as  Appendix  A  G,  with  explanatory  and 
notes,  illnslrated  liy  two  plates.     It  appears  IVora  Plate  I  that  not  only  does  loe  i 
amonnt  of  nediment  Imvc  a  variation  to  gan(re  height,  but  also  an  independent 

A  mean  spctllic  gmvity  fjr  the  sediment  ohservrd  on  w:m  ilMliicird  to  be  I.G. 

Plate  II  gives  a  very  intermttng  comparison  of  these  sediment  obeeivalions  takea  il 
Saint  Charles,  and  a  series  of  similar  otiservatloua  taken  in  the  Mississippi  River,  at* 
lumbus.  Ky.,  during;  n  portion  of  the  same  time.     The  n^creement  between  thet  " 
Bcdlmenl  iit  Saint  Charles  and  at  Columbaa  iaraarketl  and  lends  to  the  following! 
cluaions: 

(1)  The  sediment  carried  by  water,  reathing  falumbas  from  other  amircca.  isi 
amall  as  compared  with  that  carrieil  hy  the  water  from  thn  iyliHoari  River. 

[3)  Nearly  tbesameamoniit  of  seiliment  that  is  carrie<1  by  the  Miarauri  River  at  S 
Charles  ia  carried  by  ita  water  when  it  reaches  Colambu". 

Ueoce  seems  to  follow  the  inference: 

(3)  That  it  Li  the  sumo  seiliment  uirried  in  permanent  euspension  from  Saint  CbaiJ* 
to  Caiumbua. 

The  prcceiliog  seema  to  jiwtify  tlie  nssnmption: 

(4)  That  there  ia  a  mean  acdimont  per  cubic  foot  representing  sntumtion  ol 
at  Buy  lime,  on  asanmptioD  nnder  which  the  total  aediment  was  comptited. 

The  ratio  of  areas  inclnde^l  in  tho  sediment  variations  gives  total  aediment 
Cbarle'<  tin  fiii  per  cent,  of  total  sediment  pa.ot  Coliimbn.'i  dnrinj;  the  coincident 
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COUMEBCE. 


em(>t  wai  mnilc  in  mj  lost  animal  report  to  gice  a  thorongh  atat«meDt  or  tt]« 
eof  tbe  MiAtonri  Biver  for  Uie  preceding  yeai(1885-'8S).  That  report  contains 
tof  &1I  boats  plying  on  the  river.  Bat,  aa  thera  explained,  it  is  very  difficult 
toy  aoearate  fibres  of  the  kinds  and  amoanta  or  liver  freight  bundled.  Allonr 
cpecs  are  reijiiued  to  sabmit  neekty  reports,  on  blanks  fumisliod  them,  of  the 
Wh  paai  their  gaoges,  showing  amonnts  and  kinds  of  freight.  Bat  the  infor- 
}  obtained  is  only  approximate  at  beat,  aad  eervea  mainly  as  ii  check  on  informu' 
CTed  from  other  aonrcee.  The  commerce  of  the  river  is,  in  the  m^in,  from  Saint 
EauaaeCily,  for  the  lower  river,  uid  from  Bituuarck,  Duk.,  lo  Fort  Benton, 
r  Ui«  upper.  Some  light  boata  ran  down  from  Bismarck  to  Yankton  and  Fort 
d  Cbete  are  some  email  boats  that  ply  in  the  vicinity  of  Sioux  City,  Omaha, 
B»l«Cily. 


f  Wsomiu'j  nod  Z>a«a(ah— Re^lar  packets,  Saint  Lonjs  to  Kansas  City,  carry 

d  poasenaers;  beat  boats  on  this  ronte. 

O.  C.  drra/I~OccasioDal  trips  to  Eaosas  City;  generally  runs  to  lower  porti; 

Tiiiide — Does  not  often  mn  above  Bocheport ;  freigbt  only. 

".'tV— Carries  niliood  ties   to  Glasgow  and  DeWitt;  loads  between  Glasgow 


Tout  Kovtd  on  Mamari  Bieer  (lomgr)  18S6-'87. 
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d  ti«a  taken  a«  7  Inches  by  9  inches,  by  8  j  feet,  and  weighing  179  pounds.  A 
hiKt  taken  at  135  pounds.  Average  weight  of  bogs  taken  at  275  pounds.  BoJe 
ICn  At  300  pounds, 

dog  oord-wood  to  tons  it  was  assomed  to  be  dry  and  to  be  red  or  black  oak ; 
■olamo  waa  taken  as  void,  and  the  weight  of  one  cnbio  foot  was  taken  as  38) 
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{lams  are  herewith  sabmitted,  showing  graphicallj  the  circamstanoes  of  the 
iver  trade  for  the  year  1886-'87.  The  river  ports  are  plotted  as  abscissas  at 
)r  distaoees  apart  in  miles.  At  each  port  are  two  ordinates,  one  showing  by 
amber  of  boats  passing  each  port,  both  ap  and  down,  the  other  showing  by 
»ns  of  freight  handled  9\  or  passing  each  port,  both  up  and  down.  Lines  are 
»agh  the  extcemitioof  thase  orlin^tes,  thus  giving  a  boat  carve  and  a  freight 
ftpection  of  the  diagram  shows — 
greatest  number  of  boats  in  the  Missouri  River  trade  have  their  port  at  Saint 

tatfti  City  and  Glasgow  are  important  ports,  each  having  a  considerable  local 

I,  which  is  mainly  on  rivers  tributary  to  the  Missouri.    These  ports  are  col- 

I  distributing  points  for  a  large  section  of  interior  coantry. 

amount  of  freight  actually  handled  on  the  river  is  greatest  at  Jefferson  City, 

isgow,  and,  lastly,  at  Saint  Louis  and  Kansas  City. 

BCtion  of  the  diagrams  and  accompanying  sketch  of  river  and  railroads  appears 

At  the  railroads  probably  do  most  of  the  carrying  for  the  sections  tributary  to 

ity  and  Glasgow.     Doubtless  there  is  some  local  business  done  by  the  through 

een  Saint  Louis  and  Kansas  City  ( Dacotah  and  Wyoming),  but  their  commerce 

Jefferson  City  and  Glasgow  shows  very  little  change  ttom  what  it  is  at  the 
oints. 

\  Grady  deserves  credit  for  his  work  in  compiling  these  data, 
ally  submitted. 

Thbo.  a.  Bingham, 

Charles  R.  Suteb,  Fini  Lieutenant  of  Engineen. 

Corps  of  Engineers,  U.  8.  A.^ 

President  Missouri  River  Cotnmission. 


-Tabulated  results  of  secondary  irianguUUion  from  Fort  Leavenworth^  Kansas^  to 

Saint  LouiSf  Missouri, 

od  azimutha  are  in  the  order  of  stations.  Arst  lo  seooa  1,  aooond  to  thir  d,  third  to  first,  in 

each  triangle.] 
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Table  II. — Azimuth  observed  at  A  Glasgow^  Mo, 

Kixnuth  of  line  A  Glasgow  to  A  East  Base.    Instrument :  Troughton  &.  Simula's  10-inch  theo- 
dolite No.  2.] 


Observer. 

Star,  date,  etc. 

> 

Result  for  star. 

Resulting  axi- 
muth. 

v.  Merscreau. 

Polaris  near  western  elonipation,  November  0, 
1885« „ 

25    04    10.44 
25    04    10.77 
25    04    08.02 

o 
25 

/        // 

Do 

h  Urs.  Min.  near  western  elongation  Novem- 
ber 10, 1885 

Do 

51  Gephei  near  eastern  elongation  November 

10,      l*».,.. T,. 

01      09.74 

Table  III. — Azimuth  observed  at  A  Azimuth  Fort  Leavenworth. 

eimuth  of  line  A  Azimuth  to  A  Northeast  Base.    Instrument :  Trougbton  &  Simms*s  10-inch 

theodolite  No.  1.] 


Observer. 


Star,  date,  etc. 


V.Mersereau..  <  Urs.  Min.  near  western  elongation  October, 

7,1886 

I  Urs.  Min.  near  western  elongation  October 

9.1886 

Polaris,  near  eastern  elongation  October  10, 

1886. 

Do  i  Urs.  Min.  near  western  elongation  Octol>er 

10,1886. 


Do 

Uiurst  Smith.. 


Result  for  star. 


// 


Resulting  azi- 
muth. 


// 


265  39  52.33 

265  39  5L31 

265  39  52.15 

265  39  53.58  i  265      39     02.35 


SCRIPTIUX  OF  PEKMAN'EXT  STATIOX-MARKS,  SECONDARY  TRIAXGULATIOX  BETWEEN 

SAIXT  JX)UIS  AND  FORT  LEAVENWORTH. 

'  ^ Sugar  Loaf^^  isa  U.  S.  Coast  and  Geodetic  Survey  station  and  was  also  occnpied  by  the 
^Bissippi  River  Ck>mmission.  It  is  11  miles  north  of  east  from  Saint  Louis  and  about 
m.ilee  northwest  from  Collinsville,  111.,  on  the  farm  of  a  Mr.  Moore,  on  an  Indian  mound, 
iSch,  on  the  bluff,  overlooks  the  valley  of  the  Mississippi  River.  It  is  about  lUO  feet 
Ltteast  by  east  from  the  northwest  corner  of  northeast  quarter  of  northeast  quarter  of 
"^on  20,  township  3  north,  range  8  west.  The  underground  mark  is  an  earthenware 
r^mid,  3^  feet  below  surface,  and  the  surfuc^mark  a  white  marble  monument — usual 
kVks  of  the  U.  S.  Coast  Survey. 

^  *'Miiwma ''  is  a  Coast  and  Greodetic  Survey  station  on  the  residence  of  Mr.  Jefferson  K. 
kvke,  and  is  about  7  miles  from  Saint  Louis  city  hall  and  one-half  mile  north  of  the 
^t^Qial  Bridge  road  in  Saint  Louis  County,  Mo.     The  station  is  in  the  center  of  flag-staff 

capola  and  near  center  of  cupola. 

^^ater  Tower  is  identical  with  *' stand-pipe''  of  the  Mississippi  River  Commission,  but 
^  with  that  of  tiie  U.  S.  Coast  Survey.  It  is  on  the  old  water  tower  of  the  Saint  Louis 
Kter-works,  comer  of  Fourteenth  street  and  Grand  avenue.  It  is  the  center  of  a  small 
i^Dgle,  cut  in  iron  cap,  and  the  center  of  the  stand-pipe  bears  north  46°  west  and  is  7.8 
!«ldi8tant 

Meyers  is  not  identical  with  the  U.  S.  Coast  Survey  station,  which  latter  was  not  x)er- 
••aently  marked.  It  is  on  higher  ground,  about  700  feet  northwestward,  and  is  about 
Bo  feet  southeast  from  the  highest  point  on  land  of  William  Jacobsmeyer.  It  is  near 
beeenter  of  the  northwest  quarter  of  southeast  quarter  of  section  21,  township  47  north, 
^nge  7  east.  Saint  Louis  County. 

KendailiR  in  Illinois,  75  feet  north  of  the  Alton  and  Edwardsville  road,  about  one-half 
feile  north  and  one-fonrth  mile  west  from  the  southeast  corner  of  section  36,  township  4 
nth,  range  9  west,  at  which  comer  is  the  railroad  station,  Wanda.  It  is  on  the  high- 
ll  point  of  the  bluff  in  the  apple  orchard  of  a  Mr.  Kendall. 

AUon  is  nearly  identical  with  that  of  the  Mississippi  River  Commission,  but  their 
lark  for  the  station  conld  not  be  found.  It  is  in  the  city  of  Alton,  on  the  bluff  just 
^awe  the  old  penitentiary,  in  the  rear  yard  of  Dr.  C.  B.  Rohland's  residence,  and  about 
Ibet  from  the  soath  edge  of  the  graded  fiat  portion  of  the  yard. 
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EagU't  Sett  u  a  Btation  of  the  Mivtvip^  Biicr  fiiiiiwlijiw  ItfcfcinW^* 
knrerpwl  of  »  wooded  bluff  ridge,  at  the  bad  of  Eii|^ttN«BtIdni,«alkiW 
Ur.  Suit.     It  ib  nrailj  identical  with  statioa  aSoTH^or  SimpMa^iMKT. 

CiMMifrte  U  ID  Saint  Loais  Coontj,  on  ImimI  knowD  as  tbo  Jamoa  ham,  laaw 
JohnF.  Keller,  of  Saint  Louis,  Mo.  It  isoa  the  bigbittpait  of  thehUMHI 
Tidnitj  and  ahont  iOO  feet  north  from  the  Dooglaaioad,  1  mite  fiiw  ■■Irl'irw 

Char^nmU  r  id  in  .Skint  I^uia  County,  on  CharbonnicT  Point,  mi  laid  iiMMJliil 
CEnoepp.  It  idonan Indian  moQDd  aodaboat  ODe-foaithniilelra«tiw]I*Miil 
oncomparatiTelr  low  gronnd. 

Garri*  is  in  Sjiut  Ctuirlei  Connlv,  on  land  of  Alex.  Uarrin.  ^hakaabi««ba 
(he  "  Mamelles,''  and  the  station  ia  on  the  bi|^«Bt  partof  tho  wmmliwiieaa  I 
abont  one-fonrth  mile  eastfrom  Ur.  Garvin's  brick  honse. 

aaim  t'iariaia  about  2  miles  soatbwest  fmn  the  nty  of  Saint  Chadci; « ti 
Henoan  AVitte.  It  is  150  feel  sonth  from  the  aorthwest  oomer  of  lui47'^ntirt 
4  fe«t  froni  tbe  west  line  of  said  tract. 

Fff-fee  is  in  Saint  Lonis  Coaaty.  abont  ono-eighth  mile  nnrHnant  bam  tlte«di 
TCitliam  Blackwell.     It  is  in  an  open  Geld,  on  comparatiielT  low  (rooad. 

Hairard  is  in  Saint  Lonis  Cuamy,  abont  three-fonrtfas  of  a  mile  wntfi^Ijb| 
offii'e,  andiOO  t«et  north  of  the  Olive  street  road.  It«a  about  100  teet  aotftfiv 
old  Inm,  and  on  tbe  highest  port  of  the  high  ridge. 

Klute  is  in  Saint  Charles  t^unnty.  on  land  of  a  Mr.  KJnne^  It  is  ncutbedtli 
wooded  blnffand  a  cat  stone  nionament  stands  alone  in  an  open  field,  abMt«H 
mile  back  on  thetidge. 

Walfnm  is  in  Saint  Charles  County,  oa  land  of  John  N.  Woirnun,  and  off^ 
middle  of  l*08t's  Island.  It  isaliont  75  feet  hock  fram  a  perpeadicalairaekbUtl 
cleared  field. 

Hamburg  is  one  mile  below  the  town  of  Hamburg,  on  tbe  ceDter  mm  of  lkn>^ 
ottit  bln^  It  ii  within  GO  feet  of  tbe  edxe  of  a  peipendicalar  raekUal^iiiiS 
field  of  Ajtam  Itnan,  aiul  ial^  feet  in  fhint  of  an  old  fof;' honse. 

Cblnaaa  is  in  Saint  Louis  Cuantj,  one  mile  northeast  from  Otrrillepastaffio,* 
oTtbe  Frederick  Koeving  eetate.  It  is  on  the  highest  part  of  th«  biglMBt  lull  ill 
dnity,  and  near  ereigreea  trees  and  burial  inonnment^-  tt  is  one-loarth  nib  tMt 
Dr.  Eobert  G.  Cotemjin's  residence. 

"£entn-"isaU.  8.  Coast  and  tieodeticslat ion.  about  2uiilesnoith«atlnnEdi 
HOi.,  on  land  of  J.  F.  Kenler.  It  is  at  the  inteise«iioD  of  tuads  and  ia  tbeMi 
angle  on  the  highest  cronndiu  the  Tidnity. 

H'iM^vneisinSaint  Loais  Connty,  on  land  ofa  Mr.  Tjicr,  on  an  IndiiDaM 
tba  wooded  bluff,  one-half  mile  east  Irom  the  residence  of  Jacob  Bai^.  ll  iiil 
north  llram  tbe  angle  in  tbe  Wild  Hoise  Creek  rood. 

"  Thnra  £«nt "  is  a  U.  S.  Coast  and  Geodetic  Surrey  etatiiMi  on  Ihah^bHtf 
tbeTaveni  Bock  Bluff  in  Franklin  County,  1  mile  west  from  KiaintLMUsCbwq 
isonlandaf  Charles  Foley  and  is  470  I'ert  northwestward  from  the  nwtliwalaB 
bis  bousB. 
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'.cr  is  on  Noelker's  Hill,  about  1  mile  west-southwest  from  Washingtodi  Mo. 
ngs  at  A  Noelker :    Southeast  comer  northwest  quarter,  section  21,  township  44 
range  1  west,  equals  souUi  48°  east,  distance  about  1,200  feet.     First  reference 
bite  oak),  south  86^  west,  24.6  feet ;  second  reference  tree  (white  oak),  north  8*^ 
I  feet. 

e  la  in  Warren  County,  three-fourths  of  a  mile  below  Martliasville,  on  an  Indian 
,  on  land  of  Mrs.  Schurmann,  and  is  near  her  west  line.  It  is  on  the  first  blulf 
Tuque  Creek. 

fee  is  in  Franklin  County,  on  the  projecting  bluff,  1]  miles  below  Dundee,  on  land 
^  Chotwood,  and  about  200  paces  north  of  his  residence.  It  is  in  northwest  frac- 
quarter  of  section  1,  township  44  north,  range  2  west. 

V  is  in  Warren  County,  on  land  of  Frederick  Hellbrusen,  on  an  Indian  mound,  on 
urakvely  low- wooded  ridge,  back  of  Emily  Bend,  and  about  three-fourthsof  amile 
4  Concord. 

QckKnob^^  is  in  Franklin  County,  on  the  well-known  knob,,  1  mile  south  of  Dundee. 
(J.  S.  Coast  and  Geodetic  station  on  t be  highest  part  of  the  rocky  knob. 
9in  is  in  Franklin  County,  on  a  county  cemetery  lot  of  2  acres.     It  is  on  an  Indian 
f  jast  east  of  the  Maupin  burial  lot. 

-^pw"  is  a  U.  S.  Coastand  Geodetic  station,  4  miles  south  of  west  from  New  Haven, 
summit  of  the  highest  hill  in  the  vicinity.  It  is  reached  from  New  Haven  by  a 
gon-road. 

ft  is  in  Franklin  County,  on  land  of  M.  D.  Rees,  on  a  prominent  Indian  mound, 
narters  of  a  mile  below  Etlah  railroad  station. 

ler  is  in  Franklin  County,  on  land  of  G.  Kellner,  on  the  point  of  bluff,  three- 
rs  mile  below  Boeger  railroad  station. 

MMA  is  on  the  highest  part  of  the  high  wooded  bluff,  three-quarters  mile  southeast 
lermann,  Mo.  The  land  is  owned  by  the  Hermann  Savings  Bank.  The  stone, 
ij  the  center  of  northeast  quarter  section  31,  township  46  north,  range  4  west,  is 
it  to  the  left  of  the  line  A  Hermann  A  Red,  at  right  angles  from  a  point  on  this 
leet  from  A  Hermann. 

«{ is  in  Warren  County,  on  a  hill  known  as  School  Hill,  in  the  southwest  quarter 
1 11,  township  45  north,  range  3  west.  The  station  is  on  an  Indian  mound  on  tho 
A  part  of  this  prominent  peak. 

is  in  Warren  Coanty,  1  i  miles  below  Lost  Creek.  It  is  on  alK>ut  the  highest  per- 
iular  rock  bluff  in  the  vicinity,  on  land  of  Christian  Sundermeyer;  a  large  walnut 
rith  stones  piled  around  its  roots,  is  8  feet  south  of  the  station. 
is  in  Warren  County,  about  1  mile  north  from  the  red  bridge  over  L*Ontre 
I,  on  land  of  J.  Conzleman  and  on  top  of  the  hill  and  just  west  of  the  road.  The 
ast  comer  of  northeast  quarter  section  18,  township  46  north,  range  4  west,  bears 
IT  06^  east  and  278  feet  distant. 

»  is  in  Montgomery  County,  on  Bolan's  Knob,  about  6  miles  northwest  from 
iin.    It  is  on  the  south  point  of  the  prominent  bluff. 

»*  is  in  Montgomery  County,  in  northeast  quarter  section  33,  township  46  north, 
I  west.  It  it  is  on  the  point  of  the  high  wooded  bluff  2  miles  below  BIufTton,  on 
f  Thomas  Powell. 

lo»  is  in  Montgomery  County,  about  700  feet  east  from  the  west  county-line,  1 J 
ibove  Blufftoo,  on  the  highest  part  of  the  bluff  between  two  uninhabited  houses, 
is  in  Grasconade  County,  on  land  of  Jacob  Fey,  in  northwest  quarter  of  south- 
oarter  aectton  6,  township  45  north,  range  5  west.  It  is  on  the  north  end  of  the 
n  a  cleared  field.  The  southeast  comer  of  Mrs.  Neuenhahu's  fractional  20  acres 
[  bears  south  74^  west,  and  dbtant  108^  feet. 

imn  is  in  Gasconade  County,  1  mile  south  of  Morrison,  on  land  of  Lorenz  Straub, 
highest  part  of  his  farm.  It  is  on  a  knoll  between  the  house  and  bam. 
%letf  is  in  Osage  County,  in  east  half  northeast  quarter  section  8,  township  45  north, 
7  west.  It  is  on  an  Indian  mound,  on  the  highest  point  of  the  wooded  hill  and 
125  feet  south  from  the  section  line,  on  land  of  Mrs.  J.  W.  Townley. 
Mttis  about  2  miles  west  from  Chamois,  Mo.,  on  an  Indian  mound,  on  the  highest 
r  the  bluff.  It  is  on  land  of  James  Robinson,  in  northeiist  quarter  of  northwest 
r  of  section  15,  township  45  north,  range  8  west. 

iAubertis  in  Osage  County,  on  a  high  point  of  1)1  uff,  about  one-half  mile  above 
labert  railroad  station.  It  is  227  feet  east  and  338  feet  north  from  thenorth- 
omer  of  the  southwest  quarter  section  19,  township  45  north,  range  8  west. 
I  is  in  Osage  County,  near  the  center  of  section  4,  township  44  north,  range  9 
m  land  of  Mis.  Perrigee.  It  is  about  15  feet  cast  of  the  rock-cut  road,  and  100 
rth  of  the  gate. 

0  ia  in  Osage  Coanty,  on  the  second  spur  of  bluffs  east  of  the  Outage  River  railroad 
on  land  of  Benjamin  Johnson.    It  is  4]^  west  of  north,  and  "21  feet  distant  fW>m 
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fpart  is  one  mile  east  of  Rocheport,  Mo.,  ou  land  of  E.  D.  Beyers.     It  is  on  a  low 

monnd  in  an  orchard,  and  about  200  feet  south  of  the  road. 

w  is  in  Howard  Ck)unty,  in  northeast  quarter  section  31,  township  48  north,  range 

b,  on  land  of  Jack  Farrts.    It  is  on  the  middle  one  of  three  Indian  mounds  on  the 

ent  peak. 

ei  is  in  Howard  Ck>unty,  153  feet  south  and  1,025  feet  east  of  the  northwest 

of  section  3G,  township  49  north,  range  17  west.     It  is  on  the  highest  Indian 

,  just  west  of  the  unrove  of  Clark's  Chapel. 

er  is  in  Howard  County,  in  the  southeast  quarter  section  20,  township  49  north, 

7  west.    It  is  83  feet  west  of  the  road,  on  the  highest  of  the  several  Indian  mounds, 

I  of  A.  J.  Hayter.    A  gas-pipe,  set  in  cement,  marks  the  station. 

m  is  in  Howard  County,  2  miles  below  Lisbon,  on  land  of  Price  Cooper,  about  300 

ith,  48^  east  from  his  house.     A  gaspipe,  set  in  cement,  marks  the  station. 

18  is  in  Cooper  County,  in  the  northwest  quarter  section  4,  township  48  north, 

.0  west,  on  land  of  James  Combs.     It  is  in  the  orchard,  3  feet  south  irom  the  road 

uid  G.7  feet  east  of  the  door-yard  fence. 

viUe  is  about  one  mile  above  Boonville,  Mo.,  on  the  prominent  Indian  mound 

le  northwest  comer  of  the  water- works  reservoir.     A  gas-pipe,  set  in  cement, 

the  place  of  station. 

Ine  is  on  land  of  William  Emmons,  about  1  mile  above  the  mouth  of  the  Lamine 

It  is  on  a  prominent  Indian  mound,  between  the  road  and  bluff,  and  a  gas-pipe, 
sement,  marks  the  place  of  the  station. 

w  Rock  is  about  three-fourths  of  a  mile  below  Arrow  Rock,  on  land  of  D.  Lawless. 
.  the  northeast  comer  of  the  peach  orchard,  and  a  gas-pipe,  set  in  cement,  marks 
uce  of  the  station. 

te  is  in  Saline  City,  in  Second  street,  one  bijck  above  Main  street  It  is  464  feet 
id  261  feet  north  from  the  southeast  •orner  of  northeast  quarter  section  1,  town- 
)  north,  range  19  west  A  gas-pipe,  set  in  cement,  marks  the  place  of  the  station, 
is  in  Saline  County,  about  2  miles  north  of  Saline  City,  on  laud  of  James  Duncan. 
Q  the  highest  part  of  the  ridge,  92  feet  northeast  from  the  northeast  corner  of  the 
rase. 

lean  is  in  Saline  County,  on  land  of  the  Duncan  estate,  now  owned  by  W.  M. 
te.  It  is  14  feet  north  and  681 1'eet  east  of  the  southeast  corner  of  northeast  quar- 
Btion  13,  township  51  north,  range  19  west.  It  is  marked  by  a  gas-pipe,  set  in 
it 

0^  is  in  Howard  County,  on  land  of  Benton  Crowley.  The  northwest  comer  of 
athwest  quarter  section  13  bears  north  39°  15^  west,  distant  21G.5  feet  It  is  on 
lihest  part  of  an  open  field. 

TiHfrt  is  in  Howard  County,  on  a  prominent  Indian  mound,  just  below  Bluffport 
3g.    It  is  marked  by  a  gas-pipe,  set  in  cement. 

gow  is  thrce-quartersof  a  mile  above  Glasgow,  Mo.,  on  an  Indian  mound,  at  the  end 
jy  sharp  ridge,  and  about  300  feet  from  the  river.  It  is  marked  by  a  gas-pipe,  set 
ent. 

Base  {Glasgow)  is  in  Saline  County,  about  1  mile  below  the  Chicago  and  Alton 
id  Bridge,  on  land  of  Mr.  Cook,  and  the  base  lino  is  through  his  door-yard.     The 

is  1,500  feet  south  67^°  east  from  the  southwest  corner  post  of  the  picket  fence 
Cook's  door-yard. 

\  Base  {Glasgow)  is  north  67°  2G^  W^  west  and  7,923  feet  distant  from  station 
ase.  It  is  on  south  side  of  Chicago  and  Alton  Railroad  track,  between  the  track 
e  fence,  8  feet  from  the  fence  and  200  feet  west  of  the  side  track. 
bridge  is  in  Saline  County,  in  the  southwest  quarter  of  the  southwest  quarter  sec- 
1^  township  52  north,  range  19  west.  It  is  on  the  h  ghest  part  of  an  open  field, 
east  of  the  road  from  Cambridge  to  Gilliam.  It  is  marked  by  a  gas-pipe,  set  in 
b. 

Urviin  Chariton  County,  in  the  northeast  quarter  section  13,  township  52  north, 
18  west,  on  land  of  Peter  Bender.  It  is  on  a  bluff,  about  100  feet  north  of  the 
(▼illeroad,  and  opposite  residence  of  Carl  Klahn. 

'  Aiel;  is  in  Chariton  County,  on  land  of  Simeon  Hunt,  one-eighth  of  a  mile  below 
^Rock"  on  the  Chariton  River.  It  is  in  an  open  clearing  and  50  feet  back  from 
{6  of  the  bluff. 

m  is  in  the  village  of  Dalton,  near  the  colored  church.  It  is  north  70^  west  from 
Ihwest  comer  of  the  church  and  105  feet  distant;  also  south  80^  west,  distant  67 
im  a  survey  stone  mark. 

VUt  is  one-half  mile  southwest  of  the  village  of  De  Witt,  on  land  of  Hiram  Jaqua, 
highest  ground  in  the  vicinity.  It  is  south  56°  east,  and  distant  414  feet  from 
rthwest  comer  of  southwest  quarter,  northeast  quarter  section  26,  township  53 
iaiige21  west 
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is  in  Ray  Coanty,  in  the  southeast  quarter  section  14,  towmthip  51  north,  range 
It  is  on  a  wopdeid  ridge,  about  l-i  luileit  uorch  from  Orrick  railroad  station. 

•  is  in  Jackson  Couaty,  in  the  northwest  quarter  section  1 1,  township  50  north, 
west,  on  laud  of  Mr.  Hudson.     It  is  on  the  highest  point  ol'  the  highest  knob 

elnity,  and  overlooks  the  country  lor  20  miles  around. 

Bime  is  on  the  bluff  at  the  mouth  of  the  Little  Blue  Kivcr,  on  land  of  Park 
A  maple  tree  bears  south  51°  west,  21)  feet  distant,  a  maple  tree  bears  north 
pbtiXi  west,  49  feet  distant,  and  a  mulberry  tree  bears  north  40°  east,  18  feet 
kom  the  station. 

iiiU  is  in  Jackson  County,  m  the  northeast  quarter  northeast  quarter  section 
hip  50  north,  range  31  west,  on  land  of  Daniel  Lynch.  It  is  on  the  ridge  to  the 
the  house,  and  a  largo  linn  tree  is  northeast  15  feet  distant. 
!■  in  Clay  County,  about  three-fourths  mile  back  from  blnffs  known  as  Cooley's 
i  land  of  Mrs.  Cordelia  Elitzer.  Philip  Elitzer's  house  bears  north  G0°  west,  dis- 
feet.     It  is  20  feet  north  from  a  line  fence. 

ri  C^y  is  on  lot  No.  4  of  this  city.  It  is  about  00  feet  from  the  southwest 
r  the  bouse  of  Mrs.  Corwine,  to  whom  the  lot  belongs. 

^rmard  is  on  a  bluff  known  by  this  came,  on  land  of  Mr.  Carney.     It  is  about  one- 
He  below  ndlroad  trestle,  and  45  feet  west  of  a  section  line  fence. 
I  it  about  one-fourth  mile  below  Wayne  City,  on  the  prominent  bluff,  and  be- 
m  road  and  edge  of  bluff.     It  is  G  feet  east  of  the  Indian  mound  and  25  feet 
the  center  of  the  road. 

I  CUif  is  in  the  eastern  part  of  the  city  on  a  vacant  lot  of  CampbelPs  Third  Ad- 
■at  of  Wabash  street  and  north  of  St.  Johns  street,  on  the  highest  part  of  the 

ia  in  Clay  County,  275  feet  north  and  75  feet  west  from  the  southeast  corner  of 
I  quarter  section  4,  township  50  north,  range  32  west,  on  land  of  Charles  £. 
It  is  on  the  ridge  and  just  south  of  the  fenceof  the  door  yard. 

•  in  Clay  County,  south  82  j^  west,  and  distant  707  feet  from  the  northeast  comer 
n  3,  township  50  north,  range  33  west,  on  land  of  Mr.  Todd.  It  is  on  the  ridge 
I  of  the  private  road. 

■TO  is  on  ground  known  as  *'  University  land''  at  Quiudaro,  Kans.     It  ij  north 

•  knd  135  feet  distant  from  the  northwest  corner  of  the  stone  university  build- 
bet  east  of  the  hedge  fence,  and  about  :n5  feet  north,  21  \^  east  of  the  stone 
onse  for  negroes. 

ilcr  is  in  Platte  County,  about  1 J  miles  northeast  of  Parkville,  on  land  of  Doctor 
sr.  It  is  on  the  highest  land  in  the  vicinity,  between  the  ruins  of  an  old  house 
rood.     It  is  45  feet  from  the  westerly  of  two  chinineyi«and  50  feet  from  the  east- 

iffeb  three- fourths  of  a  mile  northwest  of  Parkville,  ouland  of  Daniel  (brothers). 
the  high,  naked  ridge,  14  feet  in  front  of  the  log  barn. 

is  2  miles  below  Pomeroy,  Kans.,  on  the  highest  part  of  an  open  field,  one-half 
ik  from  the  railroad  water-tanks. 

ni  is  three-fourths  of  a  mile  above  Connors,  Kan:i.,  in  an  open  field.  1,00 )  feet 
m  edge  of  bluff  and  al)out  1,000  feet  east  from  the  walnut  grove  of  John  Sink. 
OA  is  about  1  mile  southeast  of  Waldron,  Mo.,  on  land  of  Mr.  Havelow.  It  is 
bighest  point  of  a  cultivated  field,  and  about  one-eighth  of  a  mile  southwest- 
Q  Mr.  Havelow 's  house. 

T  is  in  Platte  County,  in  the  southwest  quarter  of  southwest  quarter  section 
ahip  52  north,  range  35  west,  on  land  of  Charles  Knapp.  It  is  on  a  mound 
wood  wooded  hill  east  from  Joseph  Spinner's  residence.  . 
OTf  is  about  \\  miles  east  of  Lansing,  Kans.,  on  land  of  John  Veneman,  on  the 
it  below  Delaware  railroad  station.  It  is  4  feet  east  of  the  comer  post  of  a 
rire  fence. 

oiriB  10  feet  east  of  the  east  gate  of  the  high  plank  circular  fence  of  the  Leaven- 
Rter-works  reservoir,  and  23  feet  from  stone  wall  of  reservoir. 
la  ia  in  Platte  County,  on  land  ot  J.  G.  Hellman,  on  a  bluff  1}  miles  south  of 
Ho.     It  is  between  the  house  and  road  on  the  highest  point,  and  36  feet  south- 
in  Uie  southwest  comer  of  the  log  house. 

1  ia  about  one-half  mile  below  Weston,  Mo.,  on  the  second  bluff  from  the  town. 
the  highest  point,  about  100  feet  south  of  the  corner  of  the  board  fence, 
oaison  the  most  prominent  Indian  mound,  at  the  north  end  of* 'Sheridan 

2  miles  northwest  of  Fort  Leavenworth,  Kans.  It  is  about  100  feet  from  the 
north  end  of  the  ridge. 

/*  is  in  the  northeast  comer  of  a  cultivated  field,  about  one-half  mile  north  of 
de  grounds  of  Fort  Leavenworth.  It  is  on  the  crown  of  the  hill  between  the 
tiad  and  fence. 
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tx  Co 
EmiatL,mm,M 
GnzXAL:  Tlw  copia  ot  Hooie  btib  2«^  473a  and  CI3S,  •»!  Sa 

11&  herawith  retonwd.  Iutc  bea  sabviUcd  to  tbe  IfeaoQti  Kiver 
cipmuiuu  of  tbeir  riem  tbereoo,  >s  raq«eMcd  in  jour  inJdi  lm.ii.m1i 

PaviDg  bj  (or  tbe  preanit  smbc  mimr  critiniaiis  oa  tbe  bilb  nodei 
rrrnimtiaon  decide  tbit  tot  bndgs  abote  Kut^j  Citj  mspam  of  h 
fcet  ibooU  b«  allovMl  orei  tbe  watei-vaj  of  tbe  liTcr.  In  tbe  cm 
dear  opcnimof  tbiswidtli  is  impentire,  BndonledB  itoB  be^Tcaa 
be  allowed.  A  dear  be^t  of  oO  feet,  tManied  fioM  citRBc  bj^ 
kHttat  part  oT  Ibc  faperstmetare.  is  raqnired  in  tbe  cane  of  *  bigb 
tot  a  low  bridge.  Tbe  pien  id  all  caeca  sboold  be  panllel  to  tbe  ci 
of  tbe  bridge  am  nearij  aa  possible  at  rigfat  angtes  tbentat.  Tbe  ^n 
teidgea  and  tbe  ebannet-apii  in  hig^  bridgei  aboold  bare  tfae  nq 
(cet  at  all  ut»|,M  of  tbe  rirer.  No  riprappiaK  aiDand  fana  dnak 
caae^  or  anj  oilier  iDbstitnte  for  imperfat  loiiiidatioaa  wbicfa  will  h 
watei-war. 

Ibeae  m|iiiieHMnta,  cspeeiallT  *•  rtgatds  tbe  widtb  of  qauH,  an 
Bderatioii  of  Ibc  pecolisr  cbaiacterialin  of  tbe  Uisoari  Bitct.  Ite 
feat  M  aofieat  at  all  atagea  aa  ta  tender  Qoim^  ptcaatioas  Bcaam^ 
erected  orer  it  tnm  nndal/  obstntctios  DaTigstioa.  Anj  nodiie  <n 
waj  not  eolj  atahiiiillj  iDcrcasea  tbe  reloeitj  of  cttneat  throogb  t 
pre*  rifle  taeddfcaapd  enm-carrenla,  «b»d)  leitder  itspanagehaaid 
colL  In  tbe  vaiwos  bridge  cbaiten  panedby  Coo^reaa  tbe  &et  sees 
■i^tof  tlMt  tfacgreaterorleaiele*»tioaof  tbeeapeTBtmctaieaf  abi 
ita  reUioa  lo  tbe  &ce  flow  of  water  between  ite  piers.  Yet,  in  tbe  fl 
widtbi  between  all  piers  of  300  leet,  or  tniwe,  are  innriablT  reqi 
bric^ea  widtbs  of  tGO  Teet.  or  lees,  are  allowed,  and  talj  otie  or  two 
qniicd  to  be  from  aoo  to  300  leet  wide.  Even  in  this  last  caae  tbe  prorl 
dand  to  allow  the  ]/m  i  iifti  of  nfts,  and  lud  do  reterence  to  tbeclau'' 
OTcr,  on  the  lUssonri  Rirer  bridge  niea  are  iDTariabij  chosen  at  nan 
tlw  eoatiaetioD  of  water-way  beoKnes  a  matter  or  great  importaoce, 
of  b^  bridges  all  apaoa  over  the  water-waj  are  generallj  leqaired  1 
of  SWGtttaadSO  feet  clear  hei^L  la  caw  of  necenily  aojof  tbi 
mod  bf  boats,  bat  in  tbe  oseof  a  low  bridp  only  two  o"     " 
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EXPENDITURES. 

SURVEY  OF  HISSOtTBI  BIYEB  FBOM  ITS  MOUTH  TO  FOET  BENTON,   MONTANA. 

[Act  paased  August  2, 1882.] 

aly  1,  1886,  amount  avftilable  of  above  appropriation $2, 506. 63 

npttid  liabilities,  JnneSO.  1886 _ 80.00 

2, 586. 63 

«mized  expenditures  from  Ja]y  1,  1886.  to  Jtlne  30,  1887,  both  dates  in- 
clnsiTe: 

Wages - $1,963.66 

Traveling  expenses... _ _.  175.80 

Stationery - - --  33.18 

Chemicals.. ,-^- ^ 11.26 

Subsistence  stores _ 266.80 

Bopeand  blocks _ - 87.30 

Transportation 40.30 

Telegrams 8.33 

2, 586. 63 
OFFICE  EXPENSES,  TRAVELING  EXPENSES,   AND  SALARIES  OF  COMMISSION. 

■ly  1, 1886,  amount  available  of  above  allotment J       $761 .  68 

BMmnt  received  by  transfer  from  allotment : 

For  purchase  of  tow-boat $23,900.00 

F6r  Piarkville,  Mo 1,100.00 

25, 000. 00 

koeived  ftom  sales  of  fuel  to  officers 182.96 

npald  liabilities  June  30,  1886 _ 438.82 

26, 383. 46 

ADiized  expenditures  from  July  1,  1886,  to  June  30,  1887,  both  dates  in- 
clusive: 

Office  rent _ $1,450.00 

Telephone 125.00 

■     Ice - 20.90 

Awnings 19.50 

.     Gas -.  17.70 

Water _ _._  20.00 

•  Glass,  reglazing _ 7.40 

Boxes,  file _ 43.00 

Fuel— 580.06 

Mileage 782.96 

Wages 9,056.73 

Traveling  expenses _ 251.45 

Transportation  of  employes 40.00 

Stationery 452.26 

Newspoper  subscription _ 13.20 

Telegrams __ 11.57 

Transportation  .._ _ 12.50 

Office  furniture 3*3.25 

Sundries _ 141.48 

Lnmber ^ -.  82.42 

Sash(window) _.  13.00 

13, 174. 38 
npnid  liabilities  June  30,  1887  ,_ ._ 75. 93 

Amount  expended  during  fiscal  year 13,250.31 

ily  1, 1887,  amount  available 13,133.16 


r.  E-iUT 


IX   a — ^REi^)Bt   OF  MISSOURI    RrtJTER   COMMISSION.    306^ 

OFFICE  KZPKN8B8  AND  SXPENSES  OF  COMMI88ION. 

[Sioux  City,  Iowa,  to  Fort  Benton,  Montana.] 

)6,  amount  available  of  aboTe  allotment $1. 57 

bUitiea  June  30, 1886 46.10 

iceived  from  Lieut  W.  L.  Fisk,  Corps  of  Engineers..  3. 00 


xpenditures  from  July  1, 1886,  to  June  30,  1887,  botb 
dosive: 

1 45.00 

aper  subscription 1.10 

lery 4.57 


150.67 


50.67 


I7BVEYS  (AT  OMAHA,   ATCHISON,  FOBT  LEAVENWCtBTH   BESEBVATION,  AB- 
SOW  BOCK,  PLATT8M0UTH,  BBOWNVILLE,  AND  NEBBASKA  CITT). 

[Appropriation  of  Augutt  5, 1880.] 

ment $10,000.00 

Kpenditures  from  July  1,  1886,  to  June  30,  1887,  botb  dates  in- 

17,115.84 

tence  stores - 117.16 

34.50 

ing  expenses 95.97 

ing  instruments 66.30 

cloth  and  tacks 10.12 

lery 13.57 

K)rtation — .  29.25 

cals 10.60 

ams - .95 

7, 494. 26 

1,  1887,  amount  available —      2,505.74 


Appendix  A1. 

BEPOBT  OF  MB.   D.   W.   WELLMAN,   ASSISTANT  ENOINEEB. 

Saint  Louis,  Mo.,  January  fiO,  1887. 

have  the  honor  to  submit  herewith  report  of  operations  in  the  field  on  the 
ler  m  J  charge  of  the  survey  of  the  Missouri  River  during  the  season  just  past, 
he  months  of  September,  October,  November,  and  December,  1886. 
mber  4th  I  received  your  verbal  orders-.to  proceed  to  Elansas  City  and  prepare 
r  three  field  parties  to  be  organized  for  the  continuation  of  the  survey,  com- 
Fort  Leavenworth,  Kans.,  and  working  towards  Gla^;ow,  Mo.,  where  similar 
)egun  in  the  autumn  of  1834. 

ters  were  to  be  built  on  16  by  64  feet  barges,  arrangements  for  the  use  of  which 
T  been  made  from  your  office  with  Miyor  Livermore,  Corps  of  Engineers,  then 
f  improvements  at  Kansas  City ;  two  of  the  barges  to  be  fitted  up  for  trian- 
>rk  and  one  for  permanent  bench-mark  work. 

nt  Louis  on  the  evening  of  the  5th,  reaching  Kansas  City  the  next  morning, 
ely  called  on  Mtyor  Livermore,  and  learned  that  one  of  the  barges  would  be 
lay  or  two,  but  that  the  other  two  could  not  probably  be  had  before  the  14th, 
then  on  shore  and  behind  some  others  that  must  first  be  repaired  and  put 
Iter. 

ku,  exigaged  in  Saint  Louis,  arrived  on  the  morning  of  the  7th,  and  the  day 
in  perfecting  plans,  making  bills  of  lumber,  and  selecting  a  place  for  doing 
rhich  was  in  the  Kaw  River  near  its  mouth. 


II 
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s  coDdition  of  things  was  immediately  reported  to  yon,  and  on  the  6th  I  received 
.  to  discbarge  the  party  and  make  preparations  for  haaling  oat  on  shore  both  my 
nd  the  boats  of  the  triongnh^tion  party,  ivhich  was  to  continue  operations  on  land, 
f  the  triangalation  boats  was  then  at  Waverly  and  the  other  with  the  steamer 
and  fuel  barge,  near  Laynesville,  Mo.,  and  abont  30  miles  below  Berlin  Landing. 
» party,  with  the  exception- of  a  few  men  retained  to  assist  in  getting  out  the  boats, 
iacharged  on  the  7th,  and  the  next  day  Assistant  Warren  with  five  men  was  sent 
fnesville  to  commence  operations,  in  the  hope  that,  before  the  work  there  was  fin- 
,  the  ice  might  give  way,  the  other  boats  be  run  down  to  the  same  place,  and  all  taken 
igether. 

h  oonstmction  of  temporary  ways  and  two  capstans  was  immediately  begun,  andar- 
ments  made  for  blocks  and  lines  to  be  sent  from  Kansas  City.  The  work  was 
id  as  rapidly  as  possible,  but  labored  under  the  disadvantage  of  being  14  miKesfrom 
ftilable  railroad  station  and  5  miles  from  any  place  where  supplies  of  any  kind 
be  procured. 

the  22d,  however,  everything  was  completed  and  a  pull  made  on  one  of  the  quar- 
Mts;  but  when  it  was  about  half-way  up  the  incline,  the  lines  passing  over  the 
of  the  bank  at  the  top  of  the  incline  began  to  give  way  from  the  great  friction  to 
I.  they  were  subjected  and  the  boat  was  shored  up  in  tlutt  position  until  the  matter 
be  remedied. 

%  ways  were  placed  at  an  inclination  of  nearly  4  on  1  to  the  top  of  the  bank,  when 
prere  laid  level,  and  it  was  at  this  anj^lethat  the  lines  parted.  To  remedy  this 
P  flUngs  to  go  around  the  boat  were  made  from  the  broken  lines,  and  a  pair  of  wire- 
clings  which  had  been  sent  with  the  blocks  and  lines  irom  Kansas  City,  and  which 
Ben  used  round  the  boat  at  first,  were  attached  to  the  rope  slings  and  led  over  the 
2n  place  of  the  ropes  used  before.  This  worked  admirably,  and  when  the  boot  was 
started  it  came  up  without  further  trouble. 

■lie  mean  time,  while  the  ways  were  under  construction,  the  ice  had  broken  up  and 
lier  boats  had  been  run  down,  that  of  the  H.  M.  party  arriving;  on  the  morning  of 
ki.  The  next  day  all  the  boats  were  out  of  the  water  and  in  place  on  the  ways  ex- 
Im  Doris. 

I  ways  were  now  changed  to  suit  the  length  of  the  DoriSy  which  is  shorter  than-  the 
tMata.  A  cradle  was  also  made  to  place  under  her,  as  it  was  thought  unsafe  to  at- 
to  pull  her  out  with  the  bottom  sliding  on  the  ways.  These  preparations  were 
eted  on  the  evening  of  the  27th,  and  the  following  day  the  Doris  was  safely  taken 
id  placed  on  the  level. 

the  boats  were  now  leveled  and  blocked  up,  the  machinery  of  the  Doris  put  in 
£at  winter,  inventories  of  property  on  all  the  boats  taken,  and  on  the  30th  the 
^ras  discharged,  and  the  whole  left  in  care  of  a  watchman. 

ft  permanent  bench-mark  lines  crossed  the  valley  of  the  river  as  nearly  as  practi- 
normal  to  its  axis.  The  intention  was  to  have  the  lines  about  5  miles  apart,  but 
Ittonces  were  varied  somewhat  according  to  circumstances,  as  it  was  desirable  to 
cjpen  ground  to  facilitate  the  topographical  work,  and  as  narrow  a  river-crossing  as 
hlb  for  transferring  levels. 

16  bench-marks  were  shipped  from  Saint  Louis  on  thesteamers  Alert  and  Etheridgey 
Were  distributed  at  convenient  points  between  Glas^^w  and  Fort  L^venworth. 
f  were  the  same  in  kind  as  have  been  described  in  previous  reports,  namely:  A  stone 
y  18  by  4  inches,  set  flat-wise  and  level,  3  feet  in  the  ground,  with  a  copper  bolt 
Mng  one-fourth  inch  from  the  npper  surface,  and  a  4-inch  iron  pipe  centered  over 
I  the  top  standing  a  foot  above  the  ground  and  covered  with  a  cast-iron  cap.  The 
trbolt  is  the  real  B.  M.  To  use  it,  take  off  the  cast-iron  cap  and  let  the  rod  down 
>lg^  the  pipe  on  to  the  copper  bolt. 

Ruilly  three  of  these '  *  marks ' '  were  set  in  a  line,  but  sometimes  the  situation  was  such 
uorethan  two  seemed  superfluous,  in  which  case  the  third  one  was  left  out.  Care 
token  in  locating  them  to  place  them  as  far  as  possible  out  of  danger  of  disturb- 
1^  either  from  the  caving  of  the  river  banks  or  other  causes,  and  also  where  they 
I  raodily  be  found  from  a  brief  description. 

le^marks''  aredesignated  by  figures  in  the  form  ofa  common  fraction,  thenumerator 
iqg  the  number  of  the  liney  and  the  denominator  the  number  of  the  *'  mark ''  in  the 
commencing  with  the  one  on  the  right  of  the  line  looking  down  the  river, 
e  numbering  of  the  lines  commences  at  the  mouth  of  the  river, 
e  topography  on  each  side  of  the  lines  was  sketched  and  all  the  lines  connected  with 
if  the  triangnlation  stations.     Most  of  the  connections  were  made  by  running  a 
ft  line  from  a  P.  B.  M.  to  some  A.     A  few  were  connected  by  an«^les  alone. 
it  to  be  regretted  that  the  work  on  these  connections  could  not  have  been  thoroughly 
Then,  when  the  final  reduction  of  the  notes  was  made,  each  P.  B.  M.  would 


^1 
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be  following  table  shows  the  discrepancies  between  the  first  and  check-lines  of  each 
1: 

FIB3T  LBVEL. 


V  And  loft  bask 
of  riTer. 

V  uid  river.... 

V  Mid  river 

Sand  river  . . 
iver  and  V  •  •  ■ 

Him'.'.V.  '.'.'.'.. 

y 

V  and  rivor 

V  and  rivur. . . 


Dis. 

Discrep- 

tance. 

ancy. 

Fut. 

3,780 

0.012 

600 

0.005 

i,000 

0.008 

5.400 

o.uoo 

8.800 

0.002 

8.200 

0.000 

17.000 

0.002 

700 

0.004 

7.300 

0.003 

1.360 

0.006 

4. 200 

0.002  1 

2.100 

0.002 

t 

1 

From— 


221 

V 

214  

Kigbt  bank 
nver. 

210 

207  

202 

River 

196 

C 

100 

Peg  15 


of 


I 


To— 


and  rivor. 


eg5 

Acroas  to  V  •  • 

V  and  river 

y  and  river 

Kiver 

V 

V  And  river... 

y 

V  and  river. 


Die-   iDiscrep- 
taaoe. 


aney. 


Feet, 
1.000 
5.700 
1,800 
4,250 

1.000 
7.000 
1.200 
990 
1,000 
8.000 
3.800 


V «.ooo 


0.003 
0.004 
0.001 

aoo3 

■ 

0.600 
O.OOl 
0.001 
0.002 
0.001 
0.001 
0.000 
0.006 


SECOND  LEVEL. 


r.. 


I 

V 


and  river. 


Liver 


6,000 
1.200 
6.800 
3.300 
2,970 

730 
3.  850 
3,580 
2. 920 
3.260 

600 
3.800 
2,800 
6.500 

100 
5.940 
3.500 


0.007 
0.003 
0.008 
0.011 
0.003 
O.UOl 
0.001 
0.006 
0.004 
0.008 
0.000 
0.000 
0.005 
0.005 
0.000 
0.002 
0,002 


'   River 

i'  River 

J    Peg5 

I  V 

,,  River 

River 

V 

V  

!  River 

i  River 

V 

18:> 

185 1  Kivor. 

River V 

183 1  V  and  river. 

Rivor !  V  

V V 


V 

V 

y 

River  . 

V 

lliver. . 
l»egC.. 

Peg  is! 

i  Ri^ 


4.860 

10,900 

2,400 

11,400 

5.440 

4. 550 

5,370 

5.260 

10.650 

6,480 

6.600 

1,800 

820 

4.300 

3,600 

0,200 

3.400 


0.004 
0.005 
0.000 
0.002 
0.006 
0.004 
0.006 
0.007 
0.007 
0.001 
0.005 
0.004 
0.005 
0.006 
0.004 
0  010 
0.003 


i  ascertaining  the  elevation  ofa  pennaneut  bench-mark,  all  couditions  being  the  same. 
Mm  of  all  the  observations  leading  to  it  has  l>een  taken.  It  frequently  happened,  how- 
r,  that  while  rnnninga  ** first  line"  (they  were  generally  run  in  the  morning)  the 
Lpecatnre  wonld  be  even,  no  wind,  and  the  atmosphere  clear  and  quiet,  while  the 
ek  wonld  have  to  be  made  later  in  the  day,  with  wind  blowing  and  atmosphere  boil- 
;  mod  perhaps  other  Ciinse  of  uncertainty.  In  such  cases — as  evidently  less  weight 
Kdd  be  given  to  the  second  than  the  first  set  of  observations — a  mean  between  the  first 
( and  a  mean  of  the  two  sets  was  generally  taken  as  correct.  As  errors  (if  any)  on  one 
Bch-mark  line  are  not  transmitted  to  any  other,  it  is  believed  that  for  practical  pnr- 
iQl  this  methml  of  reduction  is  as  good  as  a  more  elaborate  discussion. 
In  some  instances,  on  the  river  crossings,  when,  for  some  reasons,  there  have  been  con- 
knble  discrepancies  in  one  set  of  readings  and  very  little  in  the  other,  the  latter  alone 
li  been  adopted. 

The  bench-mark  work  was  in  charge  of  Mr.  J.  D.  McKown;  the  levels,  of  Mr.  Albert 
IttieD,  assisted  by  Mr.  John  S.  Bowen.  Toall  these  gentlemen  thanks  are  due  for  faith- 
land  efficient  services,  especially  to  A.ssistant  Warren  to  whose  watchful  care  and  fidelity 
•  good  qoality  of  the  work  in  his  charge  is  mainly  attributable. 
ii  inspection  of  the  tables  herewith  presented  indicates  a  greater  degree  of  precision 
the  level  work  of  the  past  season  than  has  heretofore  been  attained.  Upon  a  rednc- 
■  of  the  notes  of  the  level  work  done  in  1884  at  Glasgow  and  below,  some  large  dis- 
ipHicies  (large  compared  with  the  past  season's  results)  were  fonnd,  and  pome  results 
Ud  to  have  been  obtained  by  unauthorized  methods. 

I  therefore  recommend  that  when  opportunity  occurs,  the  levels  of  1884  be  re-run.    . 
The  cost  of  the  quarters  was  as  follows: 

imber $096.71 

ird ware,  paint,  oil,  etc  365.99 

bor,  including  salary  of  assistant  in  charge  and,  say,  $50  expended  on  the 

mils _ 1,052.95 

iTeling  expenses.. 31.50 


TotiJ 


2,147.15 
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leae  and  oilier  advaatageSi  which  are  apparent,  I  feel  assared  that,  even 
nark  work  alohe,  some  means  of  moving,  other  than  by  hand,  wonld  be 
B  economical. 
J  stated,  all  the  boats  with  the  steamer  Doris  were  left  on  the  ways  near 

•boats  and  fael-barge  will  reqnire  very  litte  repairs  to  fit  them  again  for 
\  of  the  oars  on  the  trangnlation-boats  are  broken,^  and  one  of  tiie  boats 
stOTO  in  the  cabin.    That  occapied  by  the  B.  M.  party  is  in  perfect  re- 
are  pnt  into  the  water  early  in  the  spring  probably  no  calking  will  be 
it  may  be  on  the  rakes.    They  were  all  blocked  np  level,  and,  if  neoes- 
I  be  pumped  into  the  hnlls  to  prevent  them  drying  oat.    There  is  a  good 
ieient  hose  on  the  Doris, 

try  of  the  Doris  is  in  good  order,  bat  on  her  hull,  according  to  the  engi- 
there  will  be  reqaired  one  patch,  3  feet  by  18  inches,  on  the  starboard 
t  forward  of  boiler;  one,  12  inches  by  12  inches,  nnder  bottom,  forward 
one  patch  on  port  side,  10  inches  by  12  inches,  abreast  the  forward  end  of 
Iso  needs  a  small  patch  on  the  chimney.  The  chimney  is  pretty  well 
t  will  probably  last  another  season. 
on  the  Doris  can  all  be  made  by  the  engineer  and  fireman, 
ipectfally,  year  obedient  servant, 

D.   W.  WSLLMAK, 

Asnstant  Engineer. 
\,  A.  BiNaHAM, 
arjf  Missouri  Biver  Commission,  ^  « 
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P.  B.  If.  Bo.  t. 

F.  B.  tt.  ITo.  t. 

Itau. 

Adopted. 

EltTUIan 

SI 

First 

line. 

ClHuk 
llns. 

Umo. 

Adoptod. 

dliBCIrli. 

ja.tTS- 

«.«70— 

SiSt 

83.<78- 

M.  Ma- 
te, sai- 
ls. Mi- 

RtTllII 

"isz 
IS 
ill± 

313.155 

oiBnT 

0.M6+ 

4.W7+ 

iS 

Mo-m 

3^11.  oat 
ssi.iet 

307*  (TS 

au3.JH 

283.  MT 

£Tt.e»T 
»0.77l 

9.T42+ 
■o."8W+ 

i."wo+ 

sIhiT 

ii:jBj+' 

4.W9+ 

3.138+ 

io.'tM+* 
"Cm; 

'oiewV" 

33.3*8+ 
10.131+ 
t.ll«+ 

i».m+* 

'6,'s»+' 

'4,W0+' 

MA  sis 

taii- 

S.KM- 

ISOO- 

"»- 

Mint 

Intl.  Albart  Wmtob. 

SeooBd  iBTel,  Jobs  S.  Bowea. 

Moantbonoh-nurk. 

KTorenMlni. 

hftbakiadVta^    AirboU- 
laftbuk.    AlrboillnKonctiaok. 

AltOlOM-. 

Air  boUlDK. 

Wind  ud  (UD.  olondT  and  huj.                    ^' 
Falrudqaiet 

DarkMidataniiy. 

DeoHtmoks. 

Clear  and  qalet. 

s™nd  lei*i  on  llni^  oleu  ud  qnlab 

ChuKcabls. 

Brtor  In  nadlng  rod,  Hoodd  loTeL 

Air  bolUng  Ilka  Ibmioe. 
Smokj. 

TOM  riTor  to  V.    Second  lorel 
Vwdrirer.    Fog.  rtr  boiling.. . 

?S3;Sv  ■: : 

rlTcriDd  V.    Wlirfy.    S^d 

VudrlTMudpMttoy 

^MdHwMidpartlo* 

C<Jd  and  windy. 
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And  December,  1884.— Levels.! 

o/m  diacrepaneiea  of  first  level  from  check  level. 


No.l. 


awni 


Distance 

between 

benches, 

in  feet. 


P.B.M.No.2. 


First  level.  Check  level 


4,279 
800 

4,633 
7,500 
2,000 
4,746 
4.748 
6,Ki3 


5.082— 
1.752— 

12.618- 
2.448— 

14.813— 
0.728- 
7.0474- 

11.551— 


Mcsan. 


Adopted. 


5.061— 
1.814— 

12.58^- 
2.4GI— 

14.817— 
0.663— 
7.085+ 

11.531- 


5.072— 

5.072— 

1.783— 

1.783— 

12.604— 

12.604— 

2.439— 

2.439— 

14.815— 

14.815— 

0.695— 

0.695— 

7.066+ 

7.06^ 

ll.Wl— 

11.541— 

Elevation 
above  St. 
Louis  City 
directrix. 


178.509 
179.699 

184.183 
182.325 
186.252 
196.817 
204.578 
202.306 


Distance 

between 

benches, 

infect. 


5,200 
4,689 

6,000 
3,800 
5.200 
7.687 
5,222 
4.807 


M 


of  first  level  firom 
between  B.  M*sof 
line. 


Remarks. 
[First  level,  J.  G.  Jennings.    Check  level,  H.  Uutton.] 


p.aM.2. 


-0.031+ 
-0.062— 
—0.029+ 
—0.017+ 
—0.004— 
—0.065+ 
+a038— 
— COOH- 


P.  B.  Ai.  3. 


No  details  of  river  crossings  being  given,  no  differences  or 
+0. Oil  +        means  can  be  given  in  this  table. 

+0.012—  The  +  and  -signs  placed  before  the  flprures  in  the  table  of 
+0.013+  discrepancies  show  the  elevations  of  the  B.  M.  as  above  or 
+0.022 —        below  the  previous  bench. 

The  +  or  —  signs  placed  after  the  figures  in  the  table  of  discrep- 
— 0. 065—        ancles,  show  the  dilTerenco  of  first  level  between  the  benches 
as  more  or  less  than  the  check  level. 

The  distances  given  are  the  approximate  distances  between 
benches,  river  crossings  distance  not  included. 


mces  given  above  are  compiled  from  the  back  and  fore  sights  of  Messrs.  Jennings  and 
■b— Albert  Wa&ben,  AstittatU  Engineer. 


8872  BNO  87 193 


""X  ZZ — ^BEFOBT  OF  MISSOURI  RIVBB  COMMISSION.    3075 

'.9  were  used  as  absolate  and  adjustment  made  for  intermediate  lines. 

libs  and  the  discrepancies  as  cumpated  from  A  Glasgow  —  A  east  base  are 


Asimath  lines. 


Aximuth. 


.  Discrepancies 
I     (computed 
value).    ■ 


I     o  '  " 

*h  (Fori  Learenworth)  to  A  northeast  base  (observed) '  265  39  52.  S5 

->wtoAea8tbaM(obaferved) •    25  04  Oi».74 

io  A  MBdloek  (U.  a  Coast  Survey) ., 103  25  42.  — 


8. 57  smaller. 

.00 
7. 51  smaller. 


a  (1)  was  used  from  Fort  Leavenworth  to  Glasgow;  (2)  from  Glasgow  to  Cedar 
IJEOni  Osdar  City  to  Saint  Louis.    Azimath  (3)  agreed  to  the  nearest  second 
of  aU  other  lines  of  the  U.  S.  Coast  and  Geodetic  Sarvey. 
stBMnts  for  discrepancies  in  azimath  were  made,  since  iu  mapping  on  a  scale 
to  1  inch  a  discrepancy  of  8.^^57  would  swing  a  point  less  than  0.01  of  an 

itodflBand  longitudes,  if  computed  from  the  values  given  for  the  engineer's 
rv  9%  ^rtLeavenworth  (see  Chief  of  Engineer's  Import  for  1881,  Part  III,  page 
ud  be,  respectively,  l.^^OSG  larger  and  ll.^'^OSS  smaller  than  those  tabulated, 
npated  ftom  the  v^ucs  given  by  the  U.  S.  C  ja-it  and  Geodetic  Survey  for  sta- 
lar«"  woold  be,  respectively,  n.^'582  larger  and  3. '^^772  smaller  than  tabalated. 
fe  Survey  values  depend  on  **  Clarke  spheroid  of  ISGG  and  standard  astronomical 


>» 


Ipiriog  aanstant  engineers  have  taken  part  in  the  computations:  C.  V.  Merse- 
ihmt  Smith,  T.  C.  Thomas,  and  J.  J.  Sanders;  Mr.  Mersereau  having  assisted 
dM  entire  work. 
■7  lespectfally,  your  obedient  servant, 

C.  B.  Wheeleb, 
Amstant  Engineer, 
Thbo.  a.  Bingham, 
Cofp$  of  Enffineers,  U.  S.  -4., 

Seer^arg  Missouri  River  Commission. 


Appendix  A  3. 


DV 


0.   B.   WHEELER,  ASSISTANT  EXGIXEKB,  ON  THE  SEDUCTION  OF  THE 

BEVERLY  BASE. 


Office  of  the  Mi&souri  River  Commission, 

i^aiui  Louis,  Jl/o.,  Jffl^23,  1887. 

have  the  honor  to  submit  herewith  the  redaction  and  the  results  of  the  meos- 
I  of  t^e  Beverly  base. 

Me  is  located  in  Missouri,  and  about  2  miles  cost  from  Fort  Leavcuworth,  Kans. 
D^de  the  Chicago  and  Rock  Island  l^ilroad,  and  about  :t  feet  to  the  west  of 
9r]y  rail,  except  A  southwest  ba^sc,  where  it  crosses  the  railroad  track,  and  at 
■St  base,  where  the  track  curves  away  from  the  base. 

teasnrements  were  made  on  October  5,  lH8(j,  with  the  same  steel  tape,  tape 
eter,  adjuster,  and  method  as  are  described  in  your  last  annual  report.  There 
M  wholly  independent  measurements  made  under  the  following  conditions : 


•#•  •■••■*•■• 


Time,  p.  m. 


A.tn. 
3  16  to 


A.m. 
505 


7  18  to  8  39 
027 to  10  63 


Interval. 


h.  fit. 
1    49 

I    21 
1    26 


Temperature.       RanRC. 


o 
84 


o 
to  76 


G7. 9  to  62. 9 
G2     to  53. 9 


o 
8 

5 
8.1 


Remarks. 


Tupe  in  hazy  sunshine; 
thermometer  fn  shade. 
Wholly  by  lamp-lfght. 
Do. 
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TIte  traiperafwrM  o/tte  Bmrlg  bate. 


OMf(St°. 


(sto.aw— K!°)=- 


li*  owd,  tin  NSJlnsi  of  llio  o:hcH  belns  i 


imttei  IwlonElDBto  IbeMiMlt-  ' 
rrd  Ibcmiometera  belonstDii  ta 
Iho  l3pe ;  ihe  oilier  iwo  IxInK 
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Appendix  A4. 

>f  mb.  a  b.  wheeler,  assistant  engineer,  during  season  of  1886, 
on  field  work  by  party  on  secondary  trianoulation. 

Office  of  Missouri  River  Commission, 

Saint  Louis,  Mo.,  June  1,  1887. 

haTo  the  honor  to  snbmit  herewith  a  report  on  the  field  work  done  by  the  party 
laiy  triangalation  dnring  the  season  of  1886. 

propriation  was  not  available  nntil  late  in  the  season,  and  then  the  work  as- 
B  to  begin  at  Fort  Leavenworth,  Kans.,  and  to  close  at  Glasgow,  Mo.,  on  the 
L884-'85.  Later  it  was  decided  to  carry  the  unfinished  work  of  1884-^85  from 
I  Bock  to  the  mouth  of  the  Missouri  River,  and  to  close  the  work  on  a  lino  of 

Gmst  and  Geodetic  Survey,  near  Saint  Louis. 

ttember  30,  Assistant  Engineers  G.  V.  Mersereau  and  Bathurst  Smith,  as  obser- 
Ted  with  myself  at  Fort  l^eavenworth,  and  a  base-line,  stations  for  lines  com- 
6  base,  and  a  station  for  azimuth  observations  were  located.  On  the  morning 
r  1,  Mr.  J.  J.  Sanders  reported  as  assistant  engineer  to  have  charge  of  a  station- 
parfy.  Three  rodmen  reported,  and  seven  men  were  hired.  Preparations  for 
Bremen ts  of  the  base-line  and  the  chopping  out  of  lines  from  the  base  stations 
B  and  the  base  measured  on  October  5.  Three  measurements  of  the  base  were 
ween  3  p.  m.  and  11  p.  m. 

imnth  observations  were  made  on  the  nights  of  October  7,  9,  and  10.  Three 
38ervations  on  6  Ursss  Minonsy  near  western  elongation,  and  one  on  a  Uibx 
lear  eastern  elongation,  and  time-star  observations  on  each  night  for  the  approx- 
or  of  tho  chronometer  were  made. 

building,  the  clearing  of  lines,  and  angle  reading  were  continued  in  the 
\t  Flurt  l^venworth  until  the  11th,  when  the  two  quarter- boats,  tho  steam- 
oriji,  and  a  coal-barge  were  in  readiness  ioNthe  use  of  the  triangulation  party, 
rty  was  then  organized  to  consist  of  32  persons,  distributed  as  follows:  The  17 
rward  quarter-boat  were,  the  crew  of  4  for  the  Doris;  the  mate,  watchman, 

second  cook  for  the  quarter-boat;  the  G  for  the  station-buildiog  party,  and  the 

reconnoitering  party.  The  15  on  the  observer's  quarter-boat  were,  the  6  for 
rving  party,  and  the  mate,  cook,  and  second  cook.  The  progress  made  with  the 
ing  the  fine  weather  of  October  was  5  miles  per  day.  On  E^ember  2  the  river 
rith  ice,  and  the  work  was  then  canied  on  from  the  vicinity  of  Malta  Bend  to 
liom  wagons,  as  was  done  in  the  winter  of  1884-'8r)  (see  lost  annual  report), 
inection  at  Glasgow  with  the  former  work  there  was  made  on  January  2,  and 

then  came  to  the  vicinity  of  A  Tavern  Kock.  On  account  of  the  inclemency 
other  the  field  force  was  reduced  on  January  17  to  one  observing  and  one  sta- 
ling party,  and  they  completed  the  work  to  join  on  lines  of  the  Mississippi 
Tey  and  of  the  U.  S.  Coast  and  Geodetic  Survey  in  the  vicinity  of  Saint  Louis, 

19. 

mmary  of  the  work  is  as  follows:  1  base  line,  three  times  measured;  3  nights' 
work  on  four  stars  near  elon;;ation;  23  stars  for  approximate  time  determina- 
stations  occupied;  68  new  stations  located,  marked,  and  necessary  lines  cot; 
8  of  triangulation,  each  of  IG  pointings  or  of  eight  combined  positive  and  nega- 
ts;  numerous  readings  to  connect  the  triangulation  with  permanent  buildings, 
•rners,  etc. 
ry  respectfully,  your  obedient  servant, 

O.  B.  Wheeler, 
ieut.  Theo.  a.  Bingham,  Assistant  Engineer, 

Corps  of  Engineers,  U.  S.  A,, 

Secretary  Missouri  River  Commission, 
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bsport  of  2^ir.  jambs  a.  seddon,  assistant  engineer. 

Missouri  River  Commission, 

Saini  Louis,  Mo,,  July  14,  1887. 

have  the  honor  to  make  the  following  report  of  the  physi^l  data  department 
ical  year  ending  June  30,  1887. 

compilation  of  the  data. 

•—The  gauge  readings  were  plotted  up  as  received  for  check  on  the  observers 
arrant  goage  histories  compiled. 
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L  the  Missouri  River  dischai^ges  the  gaage-readingd  above  Saint  Loaia  Directrix 
B  the  elevations  of  water-sariaoe  at  the  regular  U.  S.  Engineer's  gauge  in  that 
the  only  elevations  at  the  location  of  the  discharge  site  given  being  those  with 
'  River  dischaiges.  All  these  elevations  above  the  Saint  Louis  Directrix,  as  well 
of  datum  planes  in  the  special  notes,  are  elevations  of  the  1885  reductions,  and 
Dd  with  those  of  the  printed  gauge  records.  The  further  correction  of  +l>^*300, 
m  Applied  for  the  true  elevation  above  the  Directrix  as  at  present  determined. 


8PICXAL  KOnS  TO  THE  8KBIES  OF  DISCHABGX  0BSXSVATI0N8.    . 
DI8CHABOB  OBSEBVATIOKS  AT  SAINT  CHABLES,  MO. 

1678-'79. — ^These  discharjires  were  taken  on  various  sections  from  about  600  to 

ife  above  the  Saint  Charles  Bridge,  as  follows: 

viUoiis  Nob.  1  to  8  on  discharge  section  No.  1,  about  600  feet  above  bridge,  fol- 

b  observation  No.  72  on  discharge  section  No.  2,  20D  feet  above  No.  1,  following 

ivtion  Na  91  on  section  No.  3, 225  feet  above  No.  2,  after  which  section  No.  2  was 

the  end  of  the  series. 

■tam  plane  for  all  the  sectioos  was  assumed  as  stage  13^.70  above  the  Saint  Jjonis 

s  OB  the  Saint  Charles  U.  S.  Engineer  bridge  gauge. 

DISOHAROE  OBSERVATION'S  AT  KANSAS  CITY,   MO. 

1883. — ^Theae  discharge  observations  were  taken  at  two  sections  below  the  Kansas 

ilfB  as  follows:  Observations  Nos.  1  to  16  on  discharge  section  No.  1,  6,200  feet 

itt  bridge,  following  to  the  end  of  the  series  on  discharge  section  No.  2,  3, 100  feet 

rtdge. 

atom  plane  for  discharge  section  No.  1  was  assumed  as  stage  321'^.  00,  and  for 

ffo.  2  as  stage  314^.0J  above  the  Saint  Louis  Directrix  on  the  Kansas  City  U.  S. 

T  bridge  gauge. 

KAW  RIVER  DISCHARGE. 

1883. — In  connection  with  the  1883  Missouri  Kiver  discharge  observations  at 

(Hty  a  series  of  discharge  observations  were  taken  on  the  Kaw  River,  8,400  feet 

n  month. 

lalum  plane  was  assumed  as  stage  318^.27  above  the  Saint  Louis  Directrix  on  the 

^gb  read  at  the  site  of  these  discharge  observations  during  that  time. 

dition  to  the  column  of  gauge  read iuj^  above  Saint  Louis  Directrix  on  the  local 

le  Missouri  River  gauge-readings  at  Kansas  City  Bridge  are  also  given  with  these 

^  as  the  height  of  the  water-sarface  in  the  Kaw  River  at  the  observation  site 

y  dependent  on  the  stage  of  the  Missoari. 

DISCHARGE  OBSERVATIONS  AT  ATCHISON,   KAN8. 

1882. — These  discharge  obser^'ations  were  taken  on  a  section  located  1,700  feet 
16  Atchison  Bridge.  The  datum  plane  was  assumed  as  stx^  368^80  above  the 
s  Directrix  on  the  Atchison  U.  S.  Engineer  gauge. 

DISCHARGE  OBSEBVATIONS  AT  SAINT  JOSEPH,   MO. 

1878. — These  discharge  observations  were  taken  at  a  location  2.2  miles  above  the 
aeph  Bridge.  The  datum  plane  was  assumed  as  stage  ^6^.15  above  the  Saint 
ireetrix  on  the  Saint  Joseph  U.  S.  Engineer  gauge. 

Kit  understood  why  there  is  such  a  variation  in  width,  unless  di£ferent  sections 
mded.  This  is  indeterminate,  as  the  original  notes  were  lost  in  the  burning  of 
%  Joseph  office. 

DISCIIABOE  OBSEBVATIONS  AT  N  EBB  ASK  A  CITY,   NEBB. 

1882. — These  discharge  observations  were  taken  8.5  miles  above  Nebraska  City, 
oath  of  Squaw  Creek.  The  datum  plane  was  assumed  as  stage  505^.24  above 
t  Louis  Directrix  on  the  Nebraska  City  U.  S.  Engineer  gauge. 
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rics,  with  th»  ezMption  at  Nml  1, 15,  IG.  *2fi,  the  dua  not  bcii%  giTen  in  the 
nilations  for  delermiam^-  tiM  water  aidthsand  datum  mnas,  tbe  taIdcs  at 
inUrpolated,  giving  3\m  lli«  nesn  depUn  m  ponlr  depending  oa  Interpol*- 
Qkted  in  tbe  tabnliitioD. 

Mimutri  Eutt—Diadmgt  ttterratiatu  d  Skint  Oartr*,  JT*. 
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mean  sediment  when  horizontal  combinations  were  alone  taken;  and  where  vertical 
)inations  were  also  taken,  the  mean  of  the  horizontal  and  vertical  means  is  used, 
having  the  same  weight  as  an  observationi  since  they  each  consisted  of  determina- 
I  from  the  same  number  of  samples. 

li^  method  of  computation  may  be  questioned,  for  to  the  extent  that  there  may  be  a 
lanent  ditference  in  the  sediment  per  cubic  foot  in  different  parts  of  the  cross-section, 
3st  involve  some  error  in  determining  total  sediment,  since  it  is  known  that  there  is 
isiderable  difference  in  the  discharge  through  different  parts  of  the  cross-section.  It 
ought,  however,  that  the  sediment  data  in  the  main  justifies  the  above  method  of 
•utation,  except  perhaps  at  periods  of  small  mean  sediment  where  minor  errors  would 
omaterial. 

le  gauge  readings  given  with  the  tabulation  are  elevations  of  water  surface  at  the 
t  Charles  United  States  Engineer  bridge  gauge ;  on  those  dates  when  discharge  observa- 

were  taken  with  the  sediment  they  are  the  elevations  accompanying  the  dischaige 
;  on  other  dates  they  are  the  mean  for  the  day,  as  with  the  discharge  data  they  are 

reductions  to  the  Saint  Louis  directrix.  Prior  to  April  3,  1879,  there  are  small 
epancies  between  the  gauge  heights  given  with  this  data  and  those  in  the  printed 
e  records.  This  arises  from  the  fact  that  here  all  the  elevations  are  deduced  from 
jDgs  on  the  observation  gauge  or  gauge  2  of  the  Saint  Charl&s  gauge  history.  So  that 
^ver  error  may  exist  in  the  reduction  is  common  to  the  whole  series,  while  in  the 
«d  gauge  records  the  elevations  were  taken  from  readings  on  gauge  1,  until  these 
jDgs  were  discontinued  April  2,  1879. 

&ys  when  mean  sediment  was  not  observed  interpolations  were  obtained  by  scal- 
alucs  corresponding  to  the  gauge  heights  on  a  diagram  of  observed  mean  sediment 
3d  to  gauge.  This  diagram  is  presented  on  plate  (I).  The  sediment  observations 
3d  to  their  corresponding  gauge  heights  are* represented  for  the  different  months  and 
'fcy  symbols  explained  on  the  diagram.  Where  values  were  wanted  they  were  scaled 
.«  gauge  heiglit  on  the  straight  lines  connei'ting  the  preceding  and  following  observed 
«^  It  is  apparent  from  this  diagram  that  besides  the  variation  of  mean  sediment  to 
»  there  is  quite  a  marked  variation  to  time  independent  of  gauge,  but  this  method  of 
polation  is  considered  in  the  main  reasonably  close  and  the  only  uniform  method 
Ls  advisable.  In  the  interpolated  values  of  discharge  the  same  method  was  followed 
^polating  to  gauge  between  the  observed  values.  This  is  the  usual  method  in  dis- 
^  interpolations. 

reral  determinations  of  the  specific  gravity  were  made,  from  which  a  mean  specific 
ty  for  the  sediment  of  1.6  was  deduced;  by  this  the  total  sediment  per  day  in  cubic 
s  was  reduced. 

Lring  a  portion  of  the  time  that  these  sediment  observations  were  taken  at  Saint 
les  a  aeries  of  sediment  observations  were  taken  on  the  Mississippi  River  at  Colum- 
Ky.,  and  as  a  comparison  of  the  two  presents  some  points  of  decided  interest,  the 
parison  is  here  given  on  plate  (2). 

>  the  discharge  scale  shown,  the  daily  variation  of  discharge  in  cubic  feet  per  second 
Etint  Charles  is  drawn  in  black,  and  the  dotted  Hue  above  is  the  daily  variation  of 
barge  at  Columbus  to  the  same  scale.  An  interval  of  three  days  is  allowed  between 
It  Charles  and  Columbus,  so  that  the  Columbus  discharges  are  plotted  to  dates  three 
i  earlier  than  their  actual  time,  to  correspond  with  Saint  Charles  dates.  From  March 
to  30  a  line  is  drawn  among  the  Columbus  discharges,  which  represents  the  most 
iable  variation  of  discharge  at  Columbus  during  this  time,  as  from  other  investiga- 
8  it  is  inferred  that  there  is  considerable  error  here  in  several  of  the  Columbus  dis- 
*gli  obser>'ations.  Since  no  sediment  observations  were  taken  at  Columbus  during  this 
^  this  uncertainty  of  discharge  is  here  immaterial. 

alow  the  discliarge,  to  the  scale  of  sediment  given,  are  plotted  the  daily  variations 
vt&\  sediment  per  second  in  kilogramm&s.  Saint  Charles  in  full,  Columbus  in  dots. 
Columbus  sediment  variation  is  shifted  as  the  discharge  to  correspond  with  Saint 
rles  dates.  From  inspection  of  the  sediment  variation  it  is  at  once  apparent  that  the 
I  sediment  at  Columbus, and  hence  mean  sediment  per  cubic  foot,  unlike  Saint  Charles, 
no  variation  with  gauge;  for  this  reason  only  the  points  of  observed  sediment  are 
ted  for  Columbus,  and  such  gaps  between  the  observations  in  which  the  variation  of 
ment  is  very  uncertain  are  shown  with  light  dots. 

is  seen  on  this  diagram  that  the  agreement  between  total  sediment  at  Saint  Charles 
Columbus  is  very  marked,  with  the  exception  of  a  short  period  of  erratic  variation 
Dlumbus  early  in  May;  all  the  variations  of  total  sediment  past  Saint  Charles  are  very 
ly  reproduced  at  Columbus.  The  resulting  conclusions  are  that  the  sediment  carried 
ater  reaching  Columbus  from  other  sources  than  the  Missouri  is  very  small  indeed 
mparison  with  that  reaching  it  with  the  Missouri  River  water;  and  that  at  least 
to  the  same  amount  of  sediment  that  is  carried  at  Saint  Charles  is  carried  in  the  Mis- 
Riyer  water  when  it  reaches  Columbus.    The  inference  is,  of  course,  that  it  is  the 
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game  wdiaMutcairiedioperaianeDtBiupeiiaioa  from  Soiat  CbaitestoOilaakn. 
■ba  ft  further  jnstiflcation  of  tbeaBsamptiiHi  belbcB  mtntionBd,  tfa>ttkcnii>iiH 
iDCDt  per  cabic  Toot  or  w»ter  that  repre«iiU  tbe  ntontioa  of  Iba  dachaip  «ii 
mcQt  ut  anj  time  under  which  the  total  eedimeot  ma  eompiitcd. 

In  T^^rd  to  the  proportiooi  01'  gedimcDt  icocbiiif  Cttlambiu  bom  lite  BisM 
from  other  sonrceM  the  ratio  of  arraa  incladed  in  the  sedimaDt  TuiMiaM  giiw  I 
aediraent  puHt  Kiint  Charles  iii  tW  per.  ccut  of  ibe  total  Mdiment  pMt  CUaubot 
their (viocideDt  perioil,  which,  it  isseeii,  includeaonlja  port  of  tbe  3bnari  fii' 

Beniiln  the  aliove  th'.-rc  are  sei-eral  iulerestiDg  poiotd  Ban;catad  by  tbe  diaeiai 

The  lint  is  inreKiinl  tothu  tiiueinterval  between  Saint  Cbu-Ieaand  Colninbiu 
MderinK  tbe  Daturo  of  the  ilatn  and  the  fart  of  aome  indcpmdent  ■rdditiuai  to  1 
luent  betweeu  Saint  Charies  and  Columbus,  it  i«  thoagbt  that  (be  diagram  v' 
Kood  evideDcc  (h;it  Hedimeiil,  aud  heni«  diachargo,  pusing  Saint  OiMla  rai 
InmbuK  alter  about  ii  three  d:v}':i'  intervut.  Second,  there  ia  an  inlereniog  »n^c>ii' 
gatd  to  tliB  nature  of  the  pa-taa;^  of  iliwharge  from  point  to  point. 

The  water  pas'iinf;  Saint  Charles  at  a  given  time  is  to  a  certain  extent  idniiif 
l^ven  mean  sedimfiit  per  cubiii  foot  (liir  in  tupid  chanites  the  water  paasin;  ■ 
lore  or  ufler  may  have  considerable  cbaaKe  ia  mean  sedimenlj  hence  for  the  me 
Redimeut  ti>  past  Co1iitaliu<i  alVr  a  three  days'  intcrral.  not  only  mtut  an  enail  d 
have  rcocht-il  Culuiubu-t  Irani  Saint  Charleif,  bat  to  a  considerable  de-,;i¥e  (he  I 
diwhurj^e. 

Tbfl  theory  of  tluw,  in  acinrd  with  the  above,  is  that  tbe  individool  nusMsi 
in'a  i;iren  crov-sei'tion.  thonjjh  subject  to  very  different  velocities  at  a  f.i'^ta 
«re  really  ia  different  phifiesof  a  cycle  of  velocities,  which  cycle,  to  a  cijuiulfTi 
Hree,  is  the  name  l<>r  all.  The  data  caA  hardly  be  said  to  furnish  more  iliua  il 
gestion  of  this;  but  even  a  xa^^WKtion  on  tbi^i  subject  is  valuable,  for  ii  en(>-ri  a 
mar;  question  in  thestu<!y  of  the  relation:*  between  giage  reailins^  fium  paini 
klong  the  river. 

^itnosri  Eirrr  nilimtHl  o'jifrralioivi,  .StiV  CAurten,  JTo. 
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Mivoari  Biver  tetUaieiU  obterivCioiui,  Saint  Charles,  J/o.— Cunliiiued. 
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KANSAS  CITV,    MISSOURI. 

this  neighborhood  has  been  throughout  the  year  in  charge  of  Assistant  S.  H. 

cpairs  to  plant  were  completed  May  1.     On  April  2\  work  was  begun  on  a 

.  Uie  head  of  the  slough  above  the  East  Bottoms.    The  changes  in  the  river 

Island  had  thrown  a  considerable  current  into  this  slough,  and  it  was  enlarg- 

as  to  render  it  problematical  whether  the  head  of  the  East  Bottom  revetment 

eld.     It  was  therefore  decided  to  throw  a  dike  across  the  head  of  the  slough 

with  the  tow-head,  thus  deflecting  the  current  from  the  slough  with  the  ex- 

!hat  it  would  eventually  silt  up.    The  dike  consisted  essentially  of  two  rows 

pUes,  reduced  to  one  row  on  the  bar  near  the  tow-head.     A  foot  mat  20  feet 

L8  Inches  thick,  is  sunk  around  the  piles  to  prevent  scour,  and  a  mattress  35 

^nspended  from  the  up-stream  side  of  the  piles,  and  further  supported  by  poles, 

the  system. 

jle  length  of  dike  is  1,938  feet.  It  was  finished  June  8,  but  the  stage  of  water 
Men  too  high  to  determine  as  yet  what  its  effect  will  be.  The  crest  of  dike 
l6wn  to  an  elevation  of  about  5  feet  above  low  water  to  enable  drift,  etc,  to 
t  daring  floods. 

stment  of  the  East  Bottoms  was  begun  April  25,  a  second  mattress  party  being 
ij  10.  At  the  close  of  the  fiscal  year  work  was  temporarily  suspended,  owing  to 
r.  The  mattress  work  was  then  complete  for  5,5(X)  feet,  and  complete,  except 
er  bank  for  635  feet.  About  one-  fourth  of  the  upper  bank  mattress  was  covered 
u  There  remains  3,r>0J  feet  to  construct  to  complete  the  work. 
lils  of  this  work  are  entirely  similar  to  that  done  at  Quindaro  Bend  in  1885. 
»  B,  1,100  feet  (see  map),  the  mattress  extends  to  the  topof  the  bonk  and  aver- 
it  in  width,  thence  to  C,  3,400  feet,  the  average  width  is  127  feet.  From  C  to 
th  is  105  feet,  and  for  the  remainder  of  the  distance,  635  feet,  only  the  under 
u  88  feet  wide,  is  constructed. 

he  done  in  former  years  remains  intact.  On  the  Raw  Bend  work  about  500 
npper  bank  protection  woh  damaged  apparently  by  water  seeping  back  to  the 
the  bottom  lands.     This  was  repaired  at  small  cost. 

neh  and  stone  for  the  work  have  been  procured  by  hired  labor.  Much  diffi- 
been  experienced  in  all  departments  of  the  work  from  the  great  scarcity  and 
I  of  common  labor.  The  cost  of  all  work  has  been  greatly  enhanced  thereby 
the  river  recedes  to  a  sufficiently  low  stage  work  will  be  resumed  on  the 
I  revetment  and  pushed  to  completion.  There  will  still  remain  a  consider- 
onexpended,  and  the^uestion  wil  1  be  where  it  can  best  be  applied.  It  has  been 
lily  decided  by  the  Commission  to  commence  work  in  Sharp's  Bend,  the  next 
Deto  the  East  Bottoms.  The  funds  available  will  not,  however,  be  sufficient 
te  the  work  needed  in  this  bend,  and  for  other  reasons  I  think  the  money  can 
dvantageously  expended  elsewhere.  At  the  time  the  first  work  in  this  vidn- 
fojected  by  the  Commission  it  was  thought  that  the  protection  of  Parkville 
Id  ultimately  be  needed  to  prevent  the  Kaw  Bend  work  from  being  taken  in 
fiabsequent  surveys,  however,  showed  that  the  protection  should  be  extended 
er  np-stream  so  as  to  include  Little  Platte  Bend.  This  work  was  not,  bow- 
ed on  as  of  pressing  importance.  During  the  last  two  years,  however,  there 
nnch  caving  in  Little  Platte  Bend,  where  the  situation  now  seems  dangerous 
off  threatened.  As  this  would  be  likely  to  make  extensive  changes  and  greatly 
)  the  work  in  Kaw  Bend  I  have  to  recommend  to  the  Commission  that  the  re- 
f  this  bend  be  undertaken  at  once  and  that  the  work  in  Sharp^s  Bend  be  left 
BF  appropriation  is  available. 
ails  of  work,  see  report  of  Assistant  Samuel  II.  Yonge,  Appendix  B  1 . 

SAINT  JOSEPH,   MISSOUBI. 

nt  at  this  point  was  re-enforced  from  Kansas  City  to  enable  the  work  to  be 
an  rapidly.  Work  began  April  25.  on  the  extension  down-stream  of  the  Bon- 
ment.  *  By  June  17  this  work  had  been  completed  for  4,158  feet,  when  the  near 
Q  of  the  allotment  compelled  its  suspension,  leaving  about  2,000  feet  to  be  done 
The  details  of  work  were  the  same  as  in  1885,  except  that  portions  of  the 
Bm  were  doubled  to  secure  a  better  bond  with  the  brush.  The  average  width 
m  was  125  feet,  extending  to  the  top  of  the  bank.  Much  trouble  was  expe- 
th  the  bank,  which  is  largely  composed  of  sand  and  very  easily  eroded.  This 
greatly  to  the  labor  and  expense  and  retarded  progress.  The  same  troublein 
Iftbor  was  experienced  as  at  Kansas  City.  During  the  balance  of  the  season  the 
XtbD  upper  bank  with  stone  will  be  completed  and  3,000  cubic  yards  of  stone 
on  the  Elwood  revetment  at  certain  exposed  points. 
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11  to  the  works  in  the  East  Bottoms,  some  repairs  were  made  to  the  revet- 
w  in  Kaw  Bend. 

DIKE  AT  EAST  BOTTOMS. 

cot  of  December  20,  1886,  for  the  East  Bottoms  revetment,  it  was  proposed 
3  head  of  the  revetment  by  pile  and  mattress  dikes  v-x  and  x-y  (see  map), 
across  a  slough  between  a  tow-head  and  the  right  bank, 
ezecation  of  this  project  could  be  commenc^  the  depth  of  water  in  the 
d  line  of  the  dikes  proposed  in  the  project  had  increased  from  3  feet  to  15 
lendered  it  inadvisable,  if  not  altogether  impracticable,  to  construct  the 
nally  proposed,  and  it  was  determined,  with  your  approval,  to  try  to  close 
rhich  now  had  become  a  chute,  at  its  head  by  a  pile  and  mattress  dike, 
ectation  that  this  would  either  render  the  construction  of  the  dikes  origin- 
L  unnecessary,  or  would  make  their  construction  feasible  by  causing  the 
kl  up. 

:ie  dike  was  begun  April  27, 1887.    The  dike  was  constructed  in  the  follow- 
"viz: 

chute,  from  N  to  O  (see  map),  a  distance  of  1,058  feet,  two  rows  of  piles 
'^Iiile  across  the  bar,  at  the  upper  end  of  the  tow-head,  from  O  to  P,  a  dis- 
feet,  a  single  row  of  piles  was  driven. 

i  of  the  dike  is  such  that  during  an  ordinary  summer  flood  it  will  be  cov- 
»ter  to  a  depth  of  from  3  to  4  feet,  thus  permitting  ordinary  drift-wood  to 
^thont  lodging. 

loes  between  piles  on  the  line  of  the  dike  are  about  11  feet  each;  that 
rows  10^  feet. 

placed  in  the  water  on  the  line  N-0  were  sunk  by  the  use  of  a  water  jet, 
ion  being  from  12  to  28  feet ;  those  on  the  bar  were  driven  by  an  ordinary 
rer  to  a  penetration  of  from  12  to  14  feet.  The  depth  of  water  during  the 
ing  varied  from  4  to  11  feet. 

were  braced  longitudinally  by  walings,  4  by  8  inches,  drift-bolted  to  them, 
I  of  piles  by  diagonal  braces,  4  by  6  inches,  bolted  and  lashed  by  wire  cable 
of  the  piles,  the  piles  opposite  each  other  being  also  tied  together  by  4  by  6 
I. 

ttress,  20  feet  wide  by  about  16  inches  thick,  projecting  4  to  5  feet  above  and 
►ws  of  piling,  was  placed  on  the  bottom  of  the  river  and  on  the  dry  bar  to 
>iles  from  scour.  The  foot  mattress  from  N  to  O  was  made  in  sections  from 
let  long,  by  laying  fascines  of  brush  on  a  frame  of  light  timbers,  suspended 
onstruction  of  the  mattress  by  wires  from  the  tops  of  the  piles,  after  which 
Aced  on  top  of  the  brush  a  top  frame,  similar  to  the  bottom  frame,  aud  the 
)gether  by  wire  lashings.  The  suspending  wires  were  then  cut  and  the  mat- 
The  foot  mattress  on  the  bar  was  of  the  same  construction  as  that  placed  in 

r  the  double  row  of  piles,  on  the  up-stream  side,  was  placed  a  continuous 
ress,  constructed  from  ways  erected  on  a  small  barge,  30  to  35  feet  wide, 
its  edges  selvaged  and  strengthened  by  four  longitudinal  J-inch  steel  wire 
veaving  the  mattress  cypress  poles  25  to  30  feet  long,  6  inches  in  diameter 
and  from  10  to  12  inches  at  the  butt,  lashed  by  wire  cable  to  the  head  of 
ite  pile  of  the  up-stream  row,  were  placed  under  the  mattress  and  lashed 
ihe  strengthening  wire  cables,  in  order  to  prevent  the  mattress  from  being 
it  the  piling  by  the  current  The  mattress  was  sunk  by  the  force  of  the 
r  which  stone  was  place<l  on  its  up-stream  edge. 

extremely  diflicuU  to  keep  this  mattress  afloat,  after  getting  600  feet  from 
i  of  the  dike,  on  account  of  its  presenting  an  almost  solid  surface  to  the 
neshes  of  the  weavinj^  being  choked  by  hay  and  straw  refuse  floating  in  the 
lly  the  mattress  conUl  only  be  kept  afloat  by  supporting  it  every  20  feet  by 
at  one  end  on  the  dike  and  at  the  other  on  a  barge. 

ccasions,  to  prevent  its  being  carried  under  the  mattress  boat  or  its  being 
the  current,  the  mattress  had  to  be  dropped  from  the  boat  and  allowed  to 
e  ends  had  been  selvaged,  in  which  cases  it  became  necessary  to  start  new 
ich  were  made  to  overlap  the  sections  already  sunk. 
\  mattress,  which  was  1,060  feet  long,  was  completed  June  8,  1887. 
1,  1887,  the  river  had  risen  so  as  to  cover  the  dike  and  it  has  remained  un- 
er  since.     Its  effect  so  far  has  been  to  cause  a  All  above  about  even  with  the 
ructure,  while  immediately  below  there  is  a  slight  deepening. 
)ractically  no  change  in  the  shape  of  the  cross-section  of  the  chute  at  its 
at  if  the  dike  is  not  destroyed  I  have  no  doubt  that  the  desirad  isracr^oeA 
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of  caniing  Uw  cbnte  to  rilt  up  will  he  atlAined,  The  only  ciiane  of  apprchcj 
>iati  in  tbe  fact  Uut  »  flat-bokt,  nliich  was  turned  lulriit  by  ooe  or  the  san 
nlM  at  tiiia  pcHiit,  lodged  agaiosl  the  dike  tH'rore  ils  completion  an j  paHl;  st 
which  the  fbreniMi  in  duMe  ar  tlie  dike  parl.v  lillei)  it  with  stone  and  »iiti 
pletely.  Tfala  waa  dotM  witfiont  my  knowledfce  and  I  waa  oat  iafonned  of  I 
miM  oDtil  It  was  too  Ute  to  get  the  baige  oatvithont  gnat  Icn  of  valuable  I 

Hydraulic  pile  siDker  No.  6  was  ued  in  the  J«t  jdle  aliikliig.  Aa  bo  deaa 
thia  s^iajrfttiia  haa  becsi  pnbliahod,  tiu  fbUowing  la  glTeii,  tIz: 

It  oonaiBts  of  two  baiges,  the  main  bokt,  75  mt  bng  by  18  Aet  10  incba  i 
fbet  deep,  on  which  ai*  moontad  a  bollM',  ateam-pamp,  PiOTidence  Kbam  <ap 
hand  deck  pnmp,  and  the  ctom  boat,  37  feet  8  indiea  long  hy  18  ftet  10  indus 
3  feet  deep,  which  cvrioB  a  Bt«uii  windUn  with  two  dmma,  one  for  npid  and 
for  elow  apeed,  a  hotating  derrick,  and  a  mle  platform,  10  by  IS  feet,  12  tt^  t 
deck,  anpported  by  poeto,  at  one  end  of  uie  boat.  The  two  bugee  are  held  ri 
getber  by  two  ratchet  coopling  hooka. 

The  ateam  for  mnniiig  Uie  windlaas  is  c&rried  below  deck,  except  at  the  poi 
the  two  batgea  aie  in  contact,  wbeie  it  ia  carried  from  one  boat  to  the  oUter  1 


The  ateam-pnmp  is  a  WoTthiugtOQ  dnplex,  with  water  cylinders,  7  by  12  inc 
steam  {ylinder  10  by  J2  inches, 

.    The  boiler  ia  of  the  locomotive  type,  with  6d  tnbes  3  inchee  in  diamettt  bf 
inchca  long,  and  fbrnistaee  on  abnndance  of  steam  to  do  the  work  withont  rordi 

The  watei  connebtions  between  the  pnmp  and  the  ntMSile  were  oa  follon 
feet  ii  inchee  of  l-incb  wronght-iron  pipe,  laid  horizontally  on  tbe  dec! 
main  boat;  a  25-foot  section  of  4-inoh  mbW  boee  attached  to  the  pipe;  31 
4-lnch  pipe,  leading  from  this  boee  to  the  platform  on  tbe  CToee  boat;  attache 
npper  end  of  tliis  pipe  by  a  qnick  conpling,  a  25-foot  section  of  SJ-incli 

Ibose,  wrapped  with  tarred  marlin;  inA 
wronght  pipe,  conpled  up  in  three  axi 
feet  7  inches  long  orer  all,  to  the  lowe 
which  IS  attached  the  cost-iron  nozzls-i 
1^  inches  bore,  whose  dimensiona  and  a 
shown  00  the  Accompanying  )<ket«h. 

lu  operating  the  pile  sinker  it  was 
tlut  the  8tcam  windlass  whicli  was  used  1 
ng  the  pilea  and  for  pulling  up  the  '^ 
pipe  after  the  pile  had  been  sank  alu 
supply  the  power  necessary  to  force  the  p 
whl(h  waa  applied  to  the  head  of  llK 
ina  of  a  4-inch  manilla  rope,  bat 
oforder  several  times  at  the  beginni 
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Time 

• 

Calcu- 
lated 

nossle 
pree* 
sure.* 

Discharge 

forked 
y  crew 

in 
inking 

Piles 
mink. 

Total 

pene- 

tnlion. 

Average 

pene- 

iraUon. 

Maxi- 
mum 
pene- 
tration. 

per  minute 

for 
calculated 
nozzle  pres- 

piles. 

sure. 

Houn. 

Number. 

FbH. 

Feef. 

FeeL 

Pxnmdi 

(ToOofM. 

2 

2 

44 

22.0 

22 

66 

250 

Experimenting. 

5 

5 

87 

17.4 

18 

65 

250 

Do. 

10 

0 

154 

17.1 

20 

65 

250- 

9 

11 

217 

19.7 

27 

72i 

264 

10 

20 

446 

22.3 

26 

724 

264 

6 

U 

802 

21.6 

26 

77 

271 

Working  through 
strata  of  hardpan. 

8 

18 

390 

21.7 

24 

80 

277 

Do. 

7 

11 

307 

22.0 

25 

77 

271 

Crew  used  in  lightening 
pile-barge  wnich  was 
aground  three  hours. 

6 

10 

226 

22.6 

26 

77 

271 

Pump  out  of  order 
four  hours. 

8 

13 

281 

21.6 

26 

724 

264 

Shoal  water. 

3 

6 

131 

21.8 

23 

72* 

264 

SUrted  sinking  piles 
at  3  p.  m. 

9 

14 

311 

22.2 

28 

80 

277 

10 

23 

433 

18.8 

22 

80 

277 

10 

16 

291 

18.2 

21 

81 

279 

10 

27 

627 

19.5 

21 

80 

277 

6 

15 

278 

18.5 

19 

80 

277 

Finished  pile  sinking. 

119 

217 

4,425- 

20.39 

owing  is  a  statement  of  the  cost  of  the  dike,  showing  the  quantities  and  cost 
Isns^^: 

Statement  of  cost  of  dike  in  East  Bottoms, 


For  what  expended. 


MATBBIAUB. 

number.., 

les  to  support  woven  mattress do 

M (price  is  per  1,000  feet)... 

re  iron  for  drift-bolts pounds... 

ot^mat cords... 

Dking  toot-mat cubic  yards... 

reen-mat cords... 

illast  un  screen-mat cubic  yards... 

wire  cable  for  screen  mat pounds... 

wire  cable  for  foot-mat do 

wire  cable  forbracing  piles do 

for  wiring  foot-mat do 


Quantity. 


cost  of  materials. 


UkBOB,  FUXIi,  AKD  SUBSISTENCE. 

with  Jet number. 

1  with  hanuner » do  .... 

X>  square  feet  of  foot-mat perloOsq.  feet. 

OOIinear  feet  of  screen  mat per  linear  foot. 

>racing  to  piling 

•t-mat 

een-mat 


cost  of  labor,  fuel,  and  subsistence 

DStof  materials 

rtionate  cost  of  admiuiHt ration  services  of  steamer 

ftnd  miscellaneous  expenses 

lionate  cost  of  services  of  tow-boat  William  Slotie 


cost  of  dike  in  East  Bottoms. 
vge  cost  per  linear  foot 


295 

23 

36.577 

2,394 
400 
409 
478 
225 

1,210 
494 
964 

2.100 


Price. 


II.  19413 

1.45 
•19.889821 

•.02<r729 

1.640227 

1.156 

1.640227 

1.156 
.04615 
.04615 
.04615 
.066 


213 
82 


2.60648 
3. 136219 
.876282 
.79684 


Amount. 


$352.27 

33.85 

727.61 

63.99 

656.09 

472.80 

784.03 

260.10 

65.84 

22.80 

44.49 

117.60 


8,890.87 


566.18 
257.17 
341.75 
844.65 
2S2.48 
151.74 
138.85 


2,541.27 
3,590.87 

860.25 
1,121.75 


8,123.14 


4.15 


•Average. 


Tbe  to^Ui  of  the  bulk  to  be  pntected  in  the  Evt  Bottoma  is  9.S 
(•nmap).  From  A  to  B,  adistaixcaf  1,100 feet,  the tMnkndi^U] 
eoBtiata  tit  fomba,  which  erodes  afanrlj;  froai  B  to  C,  a  '♦■•IrrnT  3,4 
abant  7  feet  abore  ordinary  floods,  and  is  ooMpoeed  of  very  fine  I 
npidty  when  at  all  eipoaed  to  ware  or  cnrreflt  action;  boa*  C  to  D. 
1.000  TmI,  the  bank  varies  in  height  bun  7  fret  abore  orerflow  at  C 
flow  at  D.  The  remailMler  of  the  bank,  fiom  D  to  F,  >i  nnder  wat« 
The  total  lengtb  of  tbe  bank  protected  this  qwtns  aaoonts  to  6.1 
Tbedetailsof  tbeierctmentaiMl  tbentethodofita  wwlmtfioBi 
adopted  for  the  protection  of  Qaiodafo  Bend  !■  18^  daoitaedin  tl 


From  A  to  B  (sra  map)  the  mattroB  eenBtractcd.  extoida  to  tfae  i 
has  a  total  areiaee  width  of  8y  feet  the  bknk  abore  vata  bringgi 
Totial  to2j  borixootaL  From  BloClbemaltieHwaseanicd  toi 
top  of  the  bank,  and  hn  a  total  width  of  IZT  leet,  the  haakbeiiiKg 
rcnical  to2)  horizontal.  FromC  toD  tbenattnMextmdatoUte 
has  a  total  arerage  width  of  105  feet,  the  haak  bmng  gntded  to  a  ak 
hmizontaL  Prom  D  toll,  the  top  of  the  bnakbeiacjnat  level  witl 
a  woTm,  bat  a  mattreea  84  fitet  wide  was  ionk  with  tl 


le  eoostnMtkm  party  to  « 

i.  a  secmid  party  betng  pot  in  ofcntioa  on  Hay  10. 

Party  No.  1  coouneoced  mattreBB  work  at  A  and  party  Xo.  2, 1.500 
readied  by  party  No.  1  at  the  time  tbe  former  p«ty  began  to  worl 
the  two  atctioBa  of  BMttwas  eonatnirtcd  by  the  two  parties  was  eiftc 
as  at  that  time  there  were  stimg  indicatMMiB  that  tbe  Jose  liae  wo 
the  riTier  had  readied  so  high  a  stage  that  no  &Totafala  point  for  con 
tiMormattieneooldbefoand  below  the  wwk  of  party  No.  2,  pai 
buided. 

Tbe  mattren  work  was  carried  on  nnder  tbe  asoal  difficnlties  ind 
wmk  dnrii^;  a  hi^  stage  of  water. 

Tbe  extent  of  matlicncaastnirted  in  Eaat  Bottoms  amoonls  to  ( 
dndi^  laps),  eqnal  to  730.400  sqnaie  feet. 

The  total  aica  of  npper  hank  mattress  eoreicd  with  stooe  amooi 
Icet,  leavii^;  an  area  estimated  at  239,000  sqnare  feetBtill  to  be  con 
of  tbe  water  oermite  doinc  sol    Iliis  will  eomnlrte  tbe  reTetment  ai 
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Dwing  is  a  statement  of  the  cost  of  this  work,  showing  the  quantities  and  cost 
!s  used: 

Statement  of  cost  of  East  Boiloms  revetment. 


For  what  expended. 


MATERIALS. 

oven  mattreas « cords.,, 

in  repairiucf  toe  of  graded  bank do 

cubic  yardH... 

cable pounds... 

cable do 

cablo do , 


Quantity. 


5,040  5 
l(K).0 

4,467.4 
25,G3U.O 

4.701.0 
]  a,  (301.0 


cost  of  materials. 


Price. 


Amount. 


$1.  &40227 

1.6I02L7 

1. 155910 

.0IGi.'>U 

.0MIG5 

.  U5l.')76 


LABOR  AXD  SUBSISTENCE. 

nk cubic  yards  .. 

mattress  woven per  100  square  feet... 

ttt 


.%.  752.0 
720,400.0 


tr^ 


pper  bank  with  stone i>cr  100  square  feet... 


cost  of  labor,  subsistence,  etc 

ost  of  materials 

lionate  cost  of  administration,  services  of  steamer 

and  miscellaneous  expenses 

rtionute  cost  of  services  oftow-boat  W'Uliam  Slone 


77,200.0 


.032363 
.830»20 


i.  181234 


cost  of  East  Bottoms  revetment  to  June  30,  ls87.. 


18.267.56 

161.02 

5,163.91 

1,182.82 

253.12 

704.73 

15,736.16 


♦1,189.40 

t5,985.95 

325.92 

911.99 


8,413.26 
15.736.16 

3,423.99 
4,417.72 


31,991.13 


*  Also  including  fuel. 


t  Including  the  setting  of  deadmcn. 


imated  cost  of  completing  the  6,135  feet  of  revetment  by  constructing  20,000 
t  of  bank  mattress  and  covering  2^^9,000  sqnare  feet  ot  upper  bank  mattress 
e  is  $11,213,  which  would  make  the  total  cost  of  6,135  feet  of  reveftnent 
J,  or  $7.04  per  linear  foot. 

G  KADI  NO. 

f ing  on  the  grading  of  the  bank,  hydraulic  graders  Nos.  3  and  6  were  em- 

;h  the  gRiding  by  jet  was  not  carried  any  farther  ahead  of  the  mattress  work 
absolutely  necessary,  it  often  happened  that  before  the  mattress  party  could 
portion  of  the  bank  graded  ahead  the  toe  of  the  grade  was  washed  away  by 
of  the  current,  which  action  was  aggravated  by  the  water  from  the  jet.  This 
was  overcome  by  grading  only  about  half-way  down  the  bank  with  the  jet, 
tot  more  than  one-third  of  the  excavated  material  into  the  river,  the  remainder 
at  the  foot  of  the  slope  made  by  the  jet,  and  afterwards  used  in  completing  the 
le  use  of  shovels,  bundles  of  brush  being  often  used  to  re-enforce  the  toe  before 
sred  bv  the  mattress. 

i  of  value  relating  to  grading  could  be  collected  on  account  of  its  not  heing 
L  continuously  for  any  length  of  time. 

al  quantity  of  material  excavated  amounted  to  36,752  cubic  yards.  The  total 
cavating,  including  service  of  graders,  labor  of  shoveling  and  repairing  toe  of 
h  brush,  fuel,  subsistence,  etc.,  amounted  to  3.2363  cents  per  cubic  yard. 


REPAIRS  TO  KAW  BEND  REVETMENT. 

1,600  feet  above  the  lower  end  of  the  revetment  in  Upper  Kaw  fiend  the  top  of 
bank  is  several  feet  under  water  during  spring,  floods.     Immediately  behind 
the  bank  there  is  a  depression  in  the  ground,  in  which,  from  last  spring's  flood, 
left  quite  a  quantity  of  water,  which,  having  no  surface  outlet,  and  the  ground 
vious,  percolated  through  the  soil  and  ran  out  through  the  face  of  the  sloped 
»hing  out  the  tine  materials  of  which  the  banks  arc  here  composed.     This  ac- 
ted in  the  portion  of  the  mattress  covering  the  bank  being  left  unsupportetl 
breaking  down  under  the  weight  of  the  stone  covering. 
1  as  the  damage  was  discovered,  materials  were  gathered  and  a  party  set  to  work 
he  necessary  repairS|  which  were  began  April  12. 
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Thav  r\7»in>  muiifi'd  ia  rcgrsdiDg  nboat  t-V)  linear  feet  or  tank  >ad  irutiiigint 
toHK,  ornrmc  tbe  iM«  Mope,  uid  eiteailing  aboDt  20  Teet  into  I*"  -   ' — 

«■  «M  ■»«»■.     Ia  Uiia  woik  aboDt  23.000  sqnjire  feet  of  n 

■fc—  li.Wmi«  ill!  iiflwiili  null il  with  rock. 

M  of  the  KcidGot,  a  box  dnua  was  constniirtfd  to  Ir^  Um  d 


aiMST^M^talkeh 


IbMe  repairs  amoonted  to  (967.91. 

OOSSTBirCTJOS   MATERIALS. 

ptlea  nsed  on  the  work  tlua  spring  were  all  pronnul  1^1 


d  bI  FkrkTille.  Mo.;  QaiDdam.  Euu;  ud^ 
ddoabtfal  >^  to  wbetlier  it  woald  not  tedfii 
X  with  a  low  to  pa»  Ifaroagh  the  Ran^as  Citj  Kni]fg,l 
a  are  located  below  ibt  biiilj[.Si 
c«t  Waj-M  Citj,  Mo.,  which  ia  sitiulot  ibi 
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Btripping  by  tbe  jet  np  to  Jane  30  amounted  to  1,200  cubic  yards  excavated  from 
»  of  the  top  ledge,  one-half  being  shale  from  h  inch  to  4  inches  thick,  one-eighth 
elapy,  and  three-eighths  surface  soil,  full  of  rock  and  roots. 
le  the  lighter  portion  of  this  material  was  carried  off  to  the  river,  the  tough  and 
r  portions  lodged  partly  in  the  quarry-yard  and  partly  on  the  lower  ledges  of  rock, 
iter  part  being  also  afterwards  washed  down  into  the  yard  by  the  use  of  the  jet 
excavated  material  in  the  quarry-yard,  amounting  to  2,500  cubic  yards,  lies  in 
»f  the  lowest  ledge  of  rock,  and  consists  of  a  mixture  of  shale,  loose  rock,  and  clay, 
cted  by  the  water,  and  will  have  to  be  removed  by  the  use  of  wheelbarrows,  carts, 
le  other  means,  as  it  has  been  found  impracticable  to  do  this  by  the  use  of  the  jet 
(Hint  of  the  yard  not  having  sufficient  slope  for  that  purpose, 
following  table  contains  the  data  of  the  six  days  during  which  this  grader  was 
yed  prior  to  the  dose  of  the  fiscal  year: 


Date. 


Actual  time 

running 

pump. 


Average 

nozzle 

prcttHure 

for  whole 

time. 


i 

i 

r 

I 


18S7. 


Us. 

M. 

5 

01 

6 

05 

A 

45 

4 

21 

8 

IKJ 

'          7 

41 

Pounds. 

102 

101 

99 

96 

97 


Average 
discharge  for 
average  noz- 
zle pressure 

(Ellis  fire 

streams)  per 

hour. 


Cubic  yardt». 
91.73 
92.75 
92.57 
91.43 
90.07 
90.58 


Water  used 
to  move  1 

cubic  yard  of 
material. 


Material 

moved 

per  hour. 


Cubic  yarda, 
2.706 
2.090 
2.083 
3.060 
3.775 
3.763 


Cubic  yordf 
33.90 
44.38 
44.44 
29.88 
23.86 
24.07 


net  cost  of  this  stripping,  including  the  labor  and  subsistence  of  the  grading  crew, 
itc,  but  exclusive  of  laying  up  the  pipe  line  and  other  preparations,  amounts  to 
Dta  per  cubic  yard. 

te  still  remained,  on  June  30,  between  three  and  four  weeks'  work  for  the  grader 
quarry,  in  which  time  it  is  cxpectei  to  do  all  th3  stripping  that  can  be  done  by  the 
r  for  the  present  When  this  wdrk  is  completed  the  quarry  will  have  a  face  of  about 
et  in  length,  which,  it  is  estimated,  will  produce  about  33,OD0  cubic  yards  of  stone, 
completing  the  work  *by  the  graders,  two  steam-drills  will  be  put  to  work,  the 
B  for  which  have  baen  set  up  on  top  of  the  bluff  back  of  ths  quarry  face. 
it  was  feared  that  the  use  of  the  muddy  river  water  would  injure  the  steam  drills, 
id  to  hold  a  two  months'  supply  of  water  has  been  dug  on  top  of  the  bluff  behind 
■^UuTB,  and  has  1>een  filled  by  the  grader. 

bathese  preparations  are  completed  and  several  minor  changes  made,  it  is  expected  to 
96  tbe  cost  of  procuring  stone  materially.  The  total  quantity  of  stone  quarried 
inti  to  6,000  cubic  yards,  the  cost  of  which,  including  labor,  subsistence,  explo- 
I  cost  of  quarry  privileges,  and  proportionate  cost  of  stripping,  is  $1.15}  per  cubic 

imying  was  suspended  on  June  27,  the  immediate  needs  of  the  revetment  in  East 
mi  having  been  supplied,  and  the  procuring  of  stone,  while  the  stripping  by  the 
srms  going  on,  having  become  difficult  on  account  of  the  amount  of  water  in  the 
tyyard. 

BRUSH. 

pirty  was  sent  out  to  procure  brush  and  piles  on  April  12  and  a  second  party  on 

SL 

e  total  quantity  of  brush  procured  amounted  to  6,023}  cords,  nearly  all  of  which 

0  be  transported  a  distance  of  14  miles  up-stream. 

B  average  cost  of  brush  loaded  on  barges,  including  the  cost  of  10  cents  per  cord  on 
e  stamp,  labor,  subsistence,  and  wire  for  bundling,  but  not  the  cost  of  transporta- 
ly  tow-boat,  amounted  to  $1.64227  per  cord. 

6  average  cost  of  brush  per  cord  this  season  is  about  4}  per  cent,  higher  than  it  was 
)Si.  whidi  is  probably  owing  to  the  instability  of  the  labor  employed  this  season, 

1  has  had  the  effect  of  increasing  the  expense  of  the  work,  either  directly  or  indi- 
\  in  all  its  branches. 

«&  an  inspection  of  the  brash  patches  from  which  the  brush  for  the  work  of  1885 
btelned,  it  appeara  that  but  a  small  quantity  can  be  gotten  from  them  for  the  work 
done  this  season.    This  material  is  now  becoming  very  scarce  within  easy  towing 
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Appendix  B  2. 

BEFOBT  OF  MB,  S.  WATEB8  FOX,  ASSISTANT  EN«1NKER. 

SAINT  Joseph,  Mo.,  July  18,  1887. 

>U>NEL:  I  have  the  honor  tosnbmit  the  following  report  of  the  operations  under  my 
je  on  the  Saint  Joseph  division  of  Missouri  River  during  the  llsc^  year  ended  June 
.887:. 

accordance  with  yonr  instructions  of  June  14, 1886,  I  submitted  to  you  under  date 
oly  16,  1886,  a  report  of  the  operations  under  my  charge  from  July  1,  1885,  to  May 
L886. 

torn  the  latter  date  until  November  5, 1886,  the  period  during  which  operations  were 
Incted  under  the  direction  of  Maj.  W.  R.  Livcrmore,  Corps  of  Engineers,  U.  S.  Army, 
iroik  was  confined  to  the  usual  office  duties,  repairs,  and  care  of  plant,  viz: 
ader  mstmctiona  from  Major  Li vermore,  received  Auu^usb  11,  the  following  pieces 
B  thoroughly  repaired  and  launched,  \\z'.  Steamers .So^r/zm,  Theiia,  and  Doria^  Quar- 
boats  Nofl.  1  and  5;  9  barges,  25  by  100  feet;  8  barges,  16  by  64  feet;  1  mattress-boat, 
1  derrick*barge. 

ader  instructions  of  November  5  the  entire  fleet  was  pulled  out  of  the  river,  with  the 
sption  of  two  old  hulls  that  were  worthless.  The  latter  were  sul)sequently  sunk  by 
UDgice. 

SPECIAL  SUBVEY. 

IK  accordance  with  instructions,  dated  December  11,  1886,  a  survey  was  made  of  the 
s  fiom  the  bridice  at  Saint  Joseph  to  the  head  of  McQueen's  Bend.  With  the  excep- 
i  of  two  trianKQlation  stations  at  the  eastern  and  w^estern  approaches  to  the  bridge, 

0  of  the  points  of  the  1882  survey  could  be  found.  It  was  therefore  necessary  to  es- 
Liah  •  chain  of  blank  triangles  from  the  bridge  to  Geary  City.  Field  work  was  com- 
)^  December  29,  1886.  A  report  of  the  survey  and  a  map  to  a  scale  of  1  ^''=2,000', 
wing  also  the  shore-lines  as  surveyed  in  1882,  was  submitted  under  date  February 
1687,  with  a  project  and  estimates  of  cost  of  constructiou  of  works  not  previously 
ttcted  and  deemed  necessary  to  complete  the  improvement  of  the  river  in  the  vicinity 
fiUnt  Joseph. 

Oder  date  of  February  10,  1887,  I  submitted  a  project  with  estimates  of  cost  and 
tttities  of  material  required  for  the  expenditure  of  $50,000 — the  balance  then  avail- 
*  for  field  work  on  the  Saint  Joseph  division.  This  project,  which  was  approved, 
i^Mpbted  the  extension  of  the  Bon  Ton  revetment  6,000  feet  down-stream,  and  the 
tihatiion  of  3,000  cubic  yards  of  broken  rock  on  the  Ehvood  revetment.  Both  of 
A  works  were  included  in  the  original  project. 

^plying  with  the  instructions  contained  in  your  letter,  dated  ^lareh  1 1 ,  1887,  the 
"Wbg  pieces  were  repaired  and  launched,  viz:  2  quarter-boats,  Nos.  1  and  5;  9 
^  25  by  100  feet;  8  barges,  16  by  64  feet. 

^  fleet  was  increased  by  the  following  pieces,  transferred  from  the  Kansas  City 
iioii,  and  d^vered  in  two  tows  by  the  U.  S.  Steamer  Alert;  the  latter  being  also 
Dtted  to  this  work  for  service  during  the  active  season,  viz:  1  hydraulic  grader  No.  7; 
ftttnn  boats;  6  barges,  25  by  100  feet. 

B6of  the  25  by  100  feet  barges  was  converted  into  a  quarter-boat  for  the  use  of  the 
ib  party  daring  the  season  by  the  erection  on  it  of  a  light  temporary  cabin.  The 
■Ber  Alert  arrived  with  its  first  tow  April  14,  and  with  its  second  on  April  25. 

BBUSH. 

^ndi  catting  began  April  14,  and  was  continued  without  interruption,  except  on  ac- 

Btof  rain,  nntil  finally  suspended  June  13;  3,628.05  cords  were  delivered  at  a  cost 

Q^  per  cord  on  bai^ges. 

hnnosaally  large  percentage  of  dead  and  worm-eaten  brush  found  this  season  was 

biUy  due  to  the  drought  of  last  year,  and  is  largely  the-  caiise  of  the  increased  cost 

cutting. 

^^erage  haul  1.14  miles;  average  tow  7  miles  down-stream. 

ROCK. 

BBtmctioofl  having  been  received  that  rock  would  be  procured  by  hired  labor  a  quarry 
Ijpcned  April  14,  and  has  been  operated  without  interruption;  9,617.33  cubic  yards 

1  been  delivered  on  barges  to  June  30,  at  a  cost  of  $0,788  per  cubic  yard. 
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iiTs«9.:)va  iter  al  iaomtaae  476  Hit  ia  lengtb,  and  SO  fed  Ugh. 
■  w^:at  B  ^A"  JwL    Thf  tow  10  miles  down-atnam. 

irilj  done  bj  hand,  mated 
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MATTRESS. 

iC  was  began  April  25,  and  continned  until  June  17,  when  the  force  was  reduced 
len  necessary  to  do  some  repair  work. 

ousand  six  hundred  and  ninety-six  and  four- tenths  lineal  feet,  or  586.105 
b,  of  mattress  were  woven,  protecting  4,158  linear  feet  of  bank, 
sral  items  of  cost  are  shown  in  the  cost  exhibi  t.     With  your  approval  the  cable 
s  modified  as  follows,  viz: 

^tudinal  system  consisted  of  a  single  three-foarths  inch  cable  in  the  outer 
ge,  and  7  sets  of  double  three-eighth  inch  cables,  spaced  5,  10,  15,  15,  15,  15, 
t  apart,  respectively,  banning  at  the  outer  edge.  The  transverse  system  con- 
ingle  three-fourths  inch  cables,  spaced  50  feet  apart,  and  sets  of  two  three- 
ch  cables,  spaced  16}  feet  apart.  One  of  each  set  of  the  longitudinal  cables  led 
» bottom  of  the  mat,  the  other  led  to  the  mat  from  a  pulley  llxed  about  10  feet 
upper  ends  of  the  ways;  one  of  each  set  of  the  transverse  cables  was  laid  on  top 
sh  Just  in  the  jear  of  the  weavers,  the  other  passed  entirely  under  the  mat 
ly  beneath  the  former. 

points  where  the  transverse  cables  crossed  the  longitudinals  the  latter  were 
d  together,  then  the  transverse,  if  a  three-fourths  inch  cable,  was  x>a8sedon  its 
e  through  the  ey^  thus  formed;  when  the  transverse  were  two  three-eighths 
8  the  nppei^one  passed  throagh  the  eyes  on  its  way  to  the  bank,  and  after  both 
>  fast  ashore  to  a  deadman,  the  two  were  pin-twisted  together  on  the  stream  side 
gitudinal,  beginning  ashore  and  working  out  to  the  selvage  cable,  to  which  all  of 
erse  cables  were  made  fast  as  usual.    The  mattress  was  thus  blocked  out  in  rect- 

0  of  whose  sides  were  constant,  i.  c,  165}  feet,  and  the  other  sides  varying  from 
5  feet  It  would  be  next  to  impossible  for  a  rent  in  the  mat  to  extend  beyond 
of  the  block  in  which  it  was  made.  This  was  amply  illustrated.  During  the 
the  mat  which  was  sunk  to  the  upper  gunwale  of  the  mattress-boat, was  sub- 
ile  being  sunk,  to  a  very  swift  current.  The  drift  would  occasionally  force  its 
!gh  at  a  thin  spot,  but  in  no  case  did  the  tear  extend  beyond  the  next  trans- 
w.  In  previous  constructions  such  an  occurrence  was  a  very  serious  matter; 
r  hole  would  invariably  enlarge,  and  frequently  to  such  an  extent  and  so  rap- 
raake  it  necessary  to  drop  the  mat  and  take  a  new  start,  lapping  well  above  the 
ing  to  the  character  of  the  bank  as  mentioned  above,  the  mattress  was  woven 
thick  and  close  in  the  throat,  i.  r.,  I'rom  near  low- water  line  to  mid  stage,  and 
further  precaution  against  eddy  or  wave  action,  this  portion  of  the  mat  was 
ith  small  rock.  On  tho  same  account  the  amount  of  rock  placed  on  the  mat 
newhat  heavier  than  usual,  namely,  about  2.4  cubic  yards  to  the  lineal  foot, 
dance  with  your  instructions  of  June  13,  the  ways  and  boat-yard  were  repaired, 
flowing  pieces  pulled  out  of  the  river :  2  barges  16+64  feet;  2  mat-boats, 

1  5:  1  quarter-boat.  No.  1;  1  hydraulic  grader,  No.  7.  There  remain  in  the 
1,  Quarter-boat  No.  5;  6  barges,  16-f  64  feet,  and  15  barges 25-f-lOO  feet.  Of 
3  small  baiges  are  to  be  pulled  out  as  soon  as  possible. 

boat  No.  5  will  not  be  pulled  out  until  after  the. operations  at  the  quarry  are 

as  tho  repairs  to  the  El  wood  revetment  are  completed,  the  remainder  of  the 
isting  of  15  barges  25-1-100  feet,  and  the  steamer  Alert  will  be  transferred  to  the 
ty  division. 

Bon  Ton  revetment. — Final  cost  exhibit  in  detail  to  June  30,  1887. 


Distribution. 


•ock  (9,617.33  cubic  yards) 

privUesro 

IniC.- 

« 

rbaiigfiBS 

Qith.... 

*uidl^ze 

»oe 

ofkonbATs«fl 


Cost  per 
unit. 

-"Si 

$0.03 
.19087 
.14450 
.11188 
.09969 
.00392 
.03989 
.16736 

.78817 

9 


%," 


s 


U  £3 

©a 


3110     BEPOBT   OF   THB  CHIEF   OF  ENQIKEEBS,  n.  8.  IBltr. 
Bo»  Tba  nvriwteitt.— Final  ami  acUM  iw  dtlaU  to  June  30,  1837— Oaotinaa 


Dldrlbulion, 


PnxladnR  rook  (0/iIT.33  cubic  jtuda)— Conlinaed. 


CaMBtwark.„._.... 
Plarinv  rock  (9,017.11  cuMsyarda}^ 


ProcurinB  bnuh  (3.a^0a  eordal : 


Cottlnji 

BtDdlmt. „ , 

I^wllnit  Uam 

IlanllnB.. 

I>oaullnji  bsTss* 


^£KDIS:   ZZ — REPORT  OP  MISSOURI   RIVER   COMMISSION.    3111 

ere  will  then  remain  of  the  improvements  projected  by.  the  CJommission  the  follow- 
iz: 

m  Ton  Bend: 

Etevetment  (extension  down  stream),  1,842  feet,  at  $6.35 $11, 696. 70 

Iwood  Bend: 

Revetment  (extension  np  stream),  11,400  feet,  at  $6.35 72,300.00 

Idd  for  administration,  care,  and  repairs  to  plant,  new  plant,  surveys, 
and  contingencies.- 15,913.30 

Amount  necessary  for  completion  of  approved  project 100,000.00 

of  this  amount  could  be  expended  in  one  year. 

I  am,  colonel,  with  great  respect,  your  obedient  servant, 

S.  Waters  Fox, 
Assistant  Engineer, 
at.  Col.  Charles  R.  Suter, 

Cbrps  of  Engineers,  U.  S.  A.y 

President  Missouri  liivcr  Commission, 


Appendix  C. 

REPORT  OF  SECRETARY  OX  SPECIAL  SURVEYS. 

Saint  Louis,  Mo.,  June  30,  1887. 

:    By  the  river  and  harbor  bill  approvecl  August  5,  1886,  appropriation  was  made 
i  l^fiftsouri  River,  "continuing  improvement,  including  necessary  work  at  Omaha, 
ion,  Saint  Joseph,  Fort  Leavenworth  Reservation,  Arrow  Rock,  Kansas  City,  Platts- 
I,   Brown ville,  and  Nebraska  City."     *    *    * 
resolution  of  the  Commission,  at  its  meeting  August  26,  1886,  an  allotment  of 

0  was  recommended  for  "securing  data  necessary  lor  preparing  the  plans  and  esti- 
Ibr  necessary  work  "  at  each  of  the  above  mentioned  places. 

1  allotment  was  approved  by  the  Hon.  Secretary  of  War,  October  28,  1886. 

^  surveys  at  Omaha,  Plattsmouth,  Nebraska  City,  Brownville,  and  Arrow  Rock  were 
by  a  party  in  charge  of  Assistant  Engineer  W.  Kiersted,  jr.  They  began  field- 
Kovember  15,  ^886,  and  ilnisheil  January  21,  1887.  It  was  afterwards  found  nee- 
r  to  extend  the  survey  made  at  Plattsmouth  farther  up-stream;  this  was  done  dur- 
^  latter  part  of  May,  1887. 

©surveys  at  Atchison  and  Fort  Leavenworth  were  made  by  a  party  under  Assist- 
slngineer  G.  T.  Nelles.  They  began  field-work  November  25,  18i86,  and  finished 
« the  end  of  January,  1887. 

•jQ  surveys  at  Saint  Joseph  aud  Kansas  City  were  made  under  the  direction  of  the 
active  division  engineers  in  charge,  S.  \V.  Fox  and  S.  H.  Yonge. 
I  the  maps  have  been  plotted  to  a  scale  of  2,000  feet  to  1  inch.     They  show  shore- 
and  bars  of  the  latest  surveys — ^shore-lines  of  surveys  of  1879  and  1882,  and  areas 
Its  in  acres. 

the  suggestions  made  in  this  report  for  works,  protection  of  banks  has  been  kept  in 
nther  than  improvement  of  navigation,  because  it  is  rarely  possible  to  perfect  a 
fyr  the  amelioration  of  the  river  at  one  locality  by  studying  the  conditions  at  that 
)  alone.  At  the  same  time  an  attempt  has  been  made  to  have  the  work  suggested 
as  would  be  of  value  in  improving  the  navigation. 

,  making  up  the  estimates,  the  cost  of  revetment  has  been  placed  at  $10  per  linear 
basing  upon  past  experience  on  the  Missouri  River.     This  is  for  a  width  of  130  feet, 
h  would  probably  not  have  to  be  exceeded. 

le  estimates  for  pile  and  mat  dikes  are  based  on  close  calculations,  compared  with 
sost  of  the  one  built  this  season  at  East  Bottoms,  Kansas  City.  The  cost  is  placed  at 
mr  linear  foot. 

le  form  of  dike  suggested  is  a  double  row  of  piles,  driven  about  20  feet  and  spaced 
let  apart  each  way.  A  longitudinal  wiling,  about  6  by  8  inches,  is  to  be  placed 
%  the  top  of  each  row  and  spiked  and  wired  in  place;  cap-sills  are  spiked  and  wired 
>p  of  each  two  piles  in  the  direction  of  the  current.  Underneath  and  parallel  to 
aip^ills  are  to  be  ties  of  wire  cable,  fastened  just  above  the  river-bed  to  the  up-stream 
and  to  the  top  of  the  down-stream  pile  directly  behind.  This  tie  is  drawn  tight 
rack-stick.    The  design  is  practically  that  given  in  Annual  Report  Mississippi  River 
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OMAHA. 

on  is  going  on  actively  at  Tarboz  Point,  below  Florence;  also  just  above  the 
Bst  dikes ;  also  on  the  lefk  bank  opposite  the  city  of  Omaha ;  also  in  the  bend 
lie  Union  Pacific  Railroad  Bridge.  There  is  said  to  be  danger  of  a  cnt-off  through 
e  Lake,  althongh,  as  ihe  map  shows,  the  lake  was  smaller  in  1882  than  in  1879. 
q^rs  are  needed  in  the  old  revetment  jnst  above  the  city.  The  cut  just  below 
'  is  detrimental  to  considerable  business  interests.  The  port  is  in  good  condition 
I  be  kept  so.    The  work  suggested  is: 

ent: 

l^t  bank,  Florence  to  "B" feet..  19,000 

»bank,  "C"  toN.  W.  dikes do-  6,000 

dbank,  N.  W.  dikes  to  **X" do-  49,000 

dkt  bank,  below  city do.-  5,000 

rt  bank  bend,  below  Union  Pacific  Bridge.. -..- do  —  15, 000 

pairs  to  old  revetment do  _.  500 

Total do  —  94,500 

i910  perfoot - $945,000 

squired,  3  unit  outfits,  at  |95,200 285,600 

Ebtal -.     1,230,600 

%  that  can  be  profitably  expended  during  the  first  season,  being  cost 

mt  and  first  season's  work $600,600 

ft  seasons  required  to  complete  project. 

PLATTSMOUTH. 

iver  here  has  changed  greatly  since  the  last  survey,  and  is  still  changing  rapidly, 
tongue  of  land  between  the  two  rivers  a  considerable  cutting  (85  acres)  took  place 
ft  December,  1886,  and  May,  1887.  It  seems  certain  that  this  point  of  land  will 
i^ppear  entirely.  There  is  considerable  cutting  going  on  also  at  the  foot  of  Pacific 
nearly  70  acres  per  year  for  the  last  seven  years.  If  the  bank  in  this  bend  and  the 
ot  land  between  the  rivers  were  revetted  and  held,  probably  the  bars  in  front  of 
n  would  be  cut  out  and  the  port  be  improved.  These  bars  were  about  4  feet  out  ot 
rhen  the  last  surveys  were  made.  If  the  point  between  the  rivers  is  cut  out,  the 
he  upper  part  of  Pacific  Bend  will  probably  extend  down  to  the  foot;  the  Missouri 
ike  the  right  bank  where  the  mouth  of  the  Platte  now  is  and  be  defiected  against 
i  bank  to  a  point  opposite  the  town  and  above  the  bars  now  obstructing  the  port; 
sn  if,  for  a  time,  the  bars  in  front  of  the  town  are  removed  by  these  changes,  a  new 
1  form  below  the  mouth  of  the  Platte,  which  will  probably  be  a  long  one,  reaching 
long  the  town  front. 

It  appears  that  the  river  will  again  assume  much  the  same  condition  it  has  now, 
i  ibe  foot  of  the  bend  next  al>ove  Pacific  Bend  is  cutting  rapidly  and  its  efiect 
to  carry  the  contact  of  the  Missouri  with  the  ri^ht  bank  up  to  the  locality  of 
n  Creek.  The  point  of  land  between  the  two  rivers  would  then  doubtless  form 
the  lower  end  of  Pacific  Bend  would  begin  to  cut  out  again,  and  the  state  of 
ironld  be  similar  to  the  present  one. 

WORK  SUGGESTED. 

Lent: 

ft  bank.  Pacific  Bend,  "F'»  to  "G'' feet..  13,500 

jht  bank,  point  between  rivers/*  C"  to  "D'» do—  13,600 

ft  bank,  bend  above  Pacific,  **K"to  *'A»» do.-  12,000 

Total - do-        39,000 

t  $10  per  foot.. $390,000 

equired,  3unitoutfits,  at  $95,200 285,600 

Total 675,600 

it  that  can  be  profitably  expended. during  the  first  season,  being  cost 

ant  and  first  season's  work _ 675,600 

season  required  to  complete  project. 
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SAINT  JaSEPH. 

{•  last  sarvey  shows  serious  erosion  below  the  bridge — about  190  acres  in  five  years, 
iiinmii  of  cat-off  through  Lake  Contrary,  feared  by  citizens  of  this  locality,  is  not 
plid  as  at  all  serious.  But  protection  of  the  caving  bank  would  be  of  great  value 
iJii'€ommercial  interests  of  this  city  and  section  of  country.  Protection  work  is  also 
fid  in  Elwood  Bend,  between  the  points  marked  '  'A' '  and  '  *  B ' '  on  the  map.  To  hold 
■ork  already  done  on  this  reach,  the  bank  should  be  revetted  from  the  head  of  the 
■nvetment  '*C  to  '*  P''  at  Belmont;  and  to  complete  the  protection  of  the  banks  at 
point,  revetment  is  also  needed  from  the  point  **D"  on  the  map,  down-stream  to  a 
**E"  (or  **E^"  if  the  river  should  return  to  its  old  bed). 

WORK  SUGGESTED. 

It: 

Hghtbank,  **0"  to"P" feet-  11,400 

Ui^tbank,  "A"  to  **B'».- do..  4,500 

I^bank,  bridge  to  **C" do..  21,700 

SIghtbank,  '^D'^to^'E" do..  12,500 

Ibtal - ...do-.        50,100 

•t  $10  per  foot - $501,000 

i  required— two  unit  parties,  at$95,200 190,400 

Total _ 691,400 

nut  that  can  be  profitably  expended  first  season  (being  cost  of  plant 

a.  of  first  season's  work) _ 536,  100 

ivo  seasons  required  to  complete  project. 

ATCHISON. 

I  ciiiAe  through  McQueen's  Bend  is  a  low- water  one.     During  high  water  the  main 
is  along  the  eastern  shore  of  Atchison  Island,  McQueen's  Bend  being  at  that 
tor  less  silted  up.     Cutting  in  McQueen's  Bend  occurs  only  at  a  low- water  stage. 
McQueen's  Bend  the  bank  cuts  rapidly  at  high  water,  but  very  little  as  soon  as 
^^  gets  down  to  an  average  stage.     There  is  possibility  of  a  future  cut-off  from 
pirille  Bend  into  McQueen's  Bend. 

WORK  SUGGESTED. 

•nd  mat  dikes  across  head  of  McQueen's  Bend  Chute feet . .        3, 000 

•tenent: 

I^eft  bank,  dikes  to  Chicago  and  Alton  Railroad  Bridge ..do..      27, 000 

Left  bank.  Rushville  Bend _ _ do..      25,000 

Total.l - .-- do..      52,000 

■tment  cost,  at  $10  per  foot... $520,000 

[pi^atlS  perfoot 9,000 

ll  required: 

I  nnit  dike  party,  at  $58,000 58,000 

H  nnit  revetment  parties,  at  $95,200 190,400 

Total ^ 777,400 

he  Chicago  and  Alton  Railroad  Bridge  as  it  stands  is  not  perpendicular  to  the  direction 
m  carrent.  The  works  suggested  would  be  likely  to  cut  off  the  foot  of  Atchison 
id  to  some  extent  and  improve  the  passage  for  boat& 

ant  that  can  be  profitably  expended  firat  season,  being  cost  of  plant  and 

Snt  season's  work $512,900 

lO  seasons  required  to  finish  project. 
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RiditliaBk,  Kickapoo  Stawgh _ - ftet. 

Loft  bank.  Bee  (Aeek  Bend da- 
Total d*., 

Coet,  at  flO  per  fiMt „ _ 

Plant  leqniKd — 3  unit  parties,  at  (96,200 

Total 

Amonnt  that  can  be  pfoQtabl;  expended  first  aeaaon,  being  coat  of  plant  snde 
Biat  season's  work 

Ctee  Mason  required  to  complete  prefect. 

■  *y»*a  CITY. 

Tb»  work  here  snggnted  is  tbat  itot  already  allotted  for  by  tbe  Commisa 
needed  tboroo^ly  to  insure  safety  to  navigation  and  bamnas  int«reeta. 
Bevetmait: 

Iticbtbaak,Uttle  Platte  Bend ..feet- 

Leitbaak,  PaArilleBend do,., 

Left  bank,  Kaw  Bend  Bar - do-- 

Bi^tbai^  Wyandotte  (rant.--.- - —do... 

Left  bank,  Hsriemftmit do... 

Ooet,  at  tlO  per  foot. . 
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Appendix  D. 

iY  ON  OBSTBUCTION  TO  NAVIGATION  AT  CAMDEN,  MISSOUBI. 

Saint  Louis,  Mo.,  June  30, 1887. 

."-ith  resolation  of  the  Commission  at  its  lust  meeting,  I  have  the 
lowing  report  on  the  obstruction  to  navigation  at  Camden,  Mo., 
Iden  in  letter  of  Alay  10,  1887: 

urself  I  visited  Camden  May  14,  1887,  on  the  steamer  WiUiatn 
dike  constructed  by  the  Wabash  liailroad  Company  there,  which 
eferred  to,  the  steamer  Wyoming  was  coming  up  through  the  ob- 
had  failed  on  the  first  trial,  but  succeeded  on  the  second.  An 
cl  at  the  dike  was  made  by  Captain  Patterson  in  a  skiff,  as  it  was 

0  get  the  Stone  too  near  the  dike,  since  she  might  have  to  go  be- 
serious difliculty  in  getting  Itack.  .  It  was  rex>ortcd  that  the  dike 
lo  left  bank  across  the  channel  to  the  bar  on  the  west  side.     A 

l)eeu  left  in  the  middle  for  the  passiigcof  boats.  The  end  of  the 
ider  water.  The  velocity  of  the  water  over  the  waste- weir  was 
3  per  hour,  and  there  was  a  sudden  drop  of  8  to  10  inches  just  at  the 

water  on  upper  side  of  dike  was  over  10  feet,  but  there  was  only 

tad  foreman  in  charge  of  building  the  dike.  Ho  said  the  object 
over  against  the  right  bank  and  prevent  cutting  in  Camden  Bend, 
reateniug  railroad  propert3'.  J  t  was  expected  that  the  dike  would 
the  June  rise,  at  which  time  these  changes  were  expecte<l  to  take 

1  built  on  the  bank,  just  above  the  dike,  for  construction  of  tho  \ 
uction.     Tliese  mats  are  woven  of  willow  poles,  about  UO  by  40  ^ 
hick.     When  two  ot  these  are  launched  they  are  floated  in  posi- 

thwise  of  the  stream,  and  sunk  with  riprap.     Successive  layers 

ustituto  the  dike. 

ic  exactly  the  ellect  of  this  obstruction,  a  survey  was  necessary. 

latttr  part  of  May  and  first  of  June.  The  results  are  shown  on 
nlortunatcly  the  survey  liad  to  to  be  mode  at  a  high  stage  of  water, 
.     At  tho  time  jf  the  iusi)ection  above  mentioned,  tho  bar  shown  "^ 

•d  in  1882,  had  worn  away  somewhat,  and  its  upper  end,  on  which 
ke  rested,  was  more  nearly  opposite  the  line  of  the  dike.  At  the 
is  biir  liad  worn  away  much  more,  as  seen  by  the  map,  and  tho 
usual  course  of  cutting  around  the  end  of  the  dike  and  undermin- 
fact  and  the  swift  currents  and  great  full  at  tho  dike,  it  was  not 
itu  the  present  outer  end  of  the  dike.  Numerous  cross- sections 
idings  WLT^  made.  These  are  shown  on  the  map.  Floats  were 
on  and  velocity  of  the  current.  Their  directions  are  shown  on  the 
here  they  cross  the  sounded  sections  and  with  the  velocity  along 
I,  13  A,  and  15  show  where  the  outer  end  of  the  dike  was,  viz,  on 
.vater.  JJy  sections  10,  11, 13, 13  A,  15,  and  10  the  main  channel 
tho  waste- weir  of  the  dike  before  mentioned.  The  split  in  the 
•Ycction  10  to  be  due,  not  to  the  dike,  but  to  the  tow-head  below. 

ill  down  the  bend.     There  is  a  channel  on  the  west  side  from  the 

g  sharp  ofl'  toward  the  west  ))ank  and  following  this  down,  gradu- 

lie  main  channel  along  the  left  ))ank.     This  western  channel  is  a  • 

hown  by  the  map,  and  by  the  letter  of  Captain  Keith,  hereto  ap- 

lead  of  the  bar  it  le;uls  out  around  the  end  of  the  dike.     The  \vxt 

radually  wearing  away  at  its  upper  end,  and  there  is  every  evi- 

anuel  will  soon  Ikj  in  the  bend  where  it  was  before,  only  with  its 

further  down-stream. 

'ight  across  the  main  channel,  with  an  excessive  full  on  its  lower 
tcity  over  it,  owing  to  its  damming  effect,  a  most  serious  and  un- 
o  navigation.  The  channel  has  only  been  divided  temi>onirily, 
d. 

is  subject  are  appended,  as  further  evidence  of  the  nature  of  this 
ippears,  the  railroad  company  propose  to  repeat  at  l>e  Witt, 
ould  be  taken,  if  the  Waljash  Western  Kailroad  Company  are  to 
iously  endangering  the  navigation  which  the  Commission  are  at 

ted. 

TiiEO.  A.  Bingham, 
.  Sl'TEB,  First  Lieutenant  of  £nginccr8, 

naT.9,  U.  S,  J., 
nt  NiHsouji Hirer  Commimon, 
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1 


EA^dAS  ClTV,  Mft,J 

LlECTCKAXT:  Hie  main  <iiaiinet  of  the  river  at  Cmndeii  is  stJUn 

dmtii  Ibe  bend,  nme as  ntieojou  were  ap  here.     Bntat  the  prcsenlltl 

in  Um  liter  then  i^  plentj  arooiid  the  end  of  the  dike,  bat  cmokdl 

Ttiere  is  n  middle  chal«  that  looks  very  well,  bat  which  I  did  dUI 
other,  going  ovet  to  the  point,  which  I  too  several  times  and  foand  iba 
Ur  vaane,  at  the  present  high  stage,  it  is  imposdble  to  eay  where  tbe 
wfaea  the  rlTcr  falK  hat  1  think  it  will  remain  over  tliedike  and  dom 
a«  when  700  were  np  here.  I  will  sec  the  pilots  on  the  steamers  Daai 
when  the7  come  up  and  oblalD  their  Tiews  oa  the  enhject  and  tnura 
as  CKriy  as  possible. 

I  am,  sir,  verr  rtspectAtUj,  jotiT  obedient  servant. 


Kansas  Citt,  Mo. 

LlWCTESi.sr:  Vour  letter  of  July  19  wasncoeived  to-day.  In  repl.' 
I  saw  Capt.  Henry  Keith,  of  the  steamer  Wsixning,  on  Joly  2,  and  g 
draught  of  a  letter  to  yon  eipres^nghis  vieivsof  the  river  at  Camden,  i 
to  have  signed  hy  himactr  und  the  pilots  of  the  Wsominff  and  then  taki 
Lonis  and  get  it  siicned  by  the  captain  and  pilots  of  the  steamer  Daml 
jaa.  The  steomei  Dafolalt  had  btokcn  ber  shaft  on  her  trip  op  the  q 
to  Saint  Louis  for  repairs,  and  baa  not  since  been  up  here. 

I  s»w  Captain  Keith  on  Monday,  the  IBth  instant,  and  asked  bim  abo' 
had  no  opportnnity  of  getting  it  signed,  bat  would  attend  to  it  on  b 
Loais.  In  cose  he  does  not  do  it,  however,  I  give  yon  below  the  ant> 
said  about  the  place:  ''The  channel  at  Camden  was  still  down  over  tli 
was  Uttle  or  no  water  the  other  way  outside,  and  that  owing  to  this  di! 
daogerons  plai-e  on  the  river  to  navigate. 

1  am,  air,  very  respectfnllv,  vonr  obedient  servant, 

C.  I 
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LETTER  OF  CAPTAIN  OEOBQB  D.   KEITH. 

Lexington,  Mo.,  Ja7y26,  1887. 

&  Sib:  The  dike  put  in  below  Camden  is  proving  a  great  obstrnction  to  iiaviga- 
iCl  is  giving  os  a  good  deal  of  trouble  both  in  going  np  and  coming  downstream. 
>e  also  patting  in  dikes  below  DeWitt,  which  will  canse  great  trouble  to  naviga- 
1  also  wish  to  call  your  attention  to  the  Randolph  Bridge,  which,  I  am  satisfied,  it 
Impossible  to  pass  under  daring  high  water,  and  hardly  think  it  is  50  feet  above 
fcter  mark.  I  would  feel  deeply  obliged  if  you  would  examine  into  these  matters, 
SBCts  the  interests  of  and  would  confer  a  great  favor  on  steam-boat  men  generally 
loori  River, 
itespectfully  yours, 

George  G.  Keitii, 
Master  Steamer  Dacotah. 
L  TiiEo.  A.  Bingham, 

tSccretary  Missouri  River  Commission, 


Appendix  E. 

MEXTS  AND  METHOD.^  USED  IN  TAKING  AND  REDUCING  SEDIMENT  AND  VE- 
rV   OBSERVATIONS    ON    THE    3IISSISSIPPI,    MISSOURI,    AND    ARKANSAS    RIVERS, 

DREDGE-BUCKET,   SHEET  NO   1. 

>b  tain  in;;  large  samples  of  the  river  bed,  which  were  afterwards  analyzed  at  lei- 
Samples  obtained  in  this  way  were  found  to  give  a  fairer  determination  than  those 
Mi  with  a  greased  lead. 

bucket,  as  shown,  was  made  of  sheet-iron.  Across  the  top  is  an  iron  bar  with  its 
snt  at  right  angles  in  opposite  directions,  the  hooks  so  formed  being  riveted  to  the 
r  the  bucket  (Fig.  3).  Above  this  bar  and  riveted  to  the  sides  of  the  bucket  is  an 
r  lip  with  beveled  edge,  to  facilitate  entrance  of  the  bucket  into  the  river-bed 
I .  Between  the  cross-  bar  and  bottom  of  the  bucket  is  a  sleeve,  through  which  passes 
Tod  with  an  eye  at  the  upper  end  tmd  a  hook  at  the  lower,  the  whole  held  in 
y  a  nut  at  the  bottom  outside  the  bucket  (Fig.  2).  Between  the  bucket  and  the 
SI  is  inserted  a  swivel-joint  (Fig.  1).  The  lead  ball  keeps  the  pull  on  the  bucket 
learly  horizontal.  The  anchor  in  rear  of  the  bucket  is  to  prevent  the  bottom  of 
2ket  from  rising  as  the  lip  enters  the  river-bottom. 

SLIP-BOTTLE,   SHEET  NO.  2. 

1  for  obtaining  samples  of  subsurface  water  normally  charged  with  sediment.  The 
is  similar  to  that  used  on  if.  AI.  ship  Challenger,  although  this  fact  was  not  known 
^e  device  was  ready  for  iLse.  This  '*  bottle ''  holds  one-tenth  of  a  cubic  foot,  and 
\  used  at  any  depth.  After  iilling,  the  contents  were  poured  into  a  vessel,  violently 
ed,  and  the  required  samples  taken  out  Experience  showed,  however,  that  the 
eat  had  partially  settled  when  the  bottle  came  up,  and  that  mechanical  agitation 
>t  restore  the  normal  distribution  so  as  to  render  the  small  samples  trustworthy. 

SLIP-BOTTLE,  SHEET  NO.  3. 

>bviate  this  difficulty  this  bottle  was  designed:   It  has  two  receptacles,  of  2  fluid 

3  each,  the  exact  quantity  required  for  each  sample. 

h  bottle  is  of  two  parts,  a  hollow  cylinder  with  four  short  horns,  ninety  degrees 

projecting  radially  from  its  upper  edge  and  outer  surface;  and  a  piston  of  the 
.ength  as  the  cylinder,  having  the  exact  cubic  contents  of  2  fluid  ounces,  cut  out 
3  rectangular  slots,  cut  at  right  angles  in  such  a  manner  tliat  the  piston  becomes 
isks,  separated  by  four  posts.  From  the  lower  surface  of  the  piston  projects  a 
rical  pin,  with  a  turned  neck,  by  whi(rh  connection  is  made  with  the  other  parts 
machine. 

closing  mechanism  consists"  primarily  of  a  post,  with  a  cylindrical  opening  run- 
hroughout,  but  reduced  at  the  upper  end;  within  this  opening  is  fitted  a  P^' 
laving  a  stem  running  through  the  reduced  opening  at  the  upper  end,  andal 

8872  ENG  87 19G 


I 


t 

ft 


* 

* 


•p' 


4 


. 


I 


I 


4    '-* 


\ 


r 
* 


^"  mv 


i 


I 


''i 


5 


I 


I 


^ . ,  'tf 


\ 


i   \ 


SEOIIKNT 


'HOI  2  J,. 


;  AiSiU 


5 


r 


1 


rfyite 


meaeaM 


J 


PUNA 


-i  — 


-TP 


<M^     Jj 


^ 


•ENDIX   ZZ — ^REPOKT   OF  MISSOURI   EI\rEK   COMMISSION.    3123 

"lead  1  inch  wide  and  one-sixteenth  of  an  inch  thick,  soldered  to  the  bottom  of  the 

.«r  on  the  inside.    Two  wires  cross  at  the  center  of  figure  where  the  connecting 

k  attached. 

t  oonstniction  of  the  upper  float  is  shown  by  the  drawing.    The  lower  part  is  a 

■Uipeoid,  the  upper  part  a  very  flat  cone,  having  an  altitude  of  one-eighth  of  an 

•^11  a  base  of  8}  inches.    A  tube'three-eighths  of  an  inch  in  diameter  passes  through 

alter. 

»  connecting  wire  was  of  annealed  iron,  No.  26,  B.  W.  G.,  or  .018  inch  diameter, 

ae  reel  was  used  to  avoid  weakening  the  wire  by  kinking,  as  well  as  to  facilitate 

log. 

mverage  of  the  floats  sent  into  the  field  gives  the  following: 

r  float:  Ounces. 

ITeight  in  air 38 

ITeightin  water  ._- - 12 

Ksplacement .--. 26 

r  float: 

ITeightinair... _ 9 

Msplacement.. 24 

uonal  weight  required  to  just  sink  the  combination ^ 3 

)  moment  of  stability  of  the  lower  float  is  about  nine-elevenths  that  of  the  Ellis 
-while  it  weighs  considerably  less  in  air  and  50  pex  crmt.  more  in  water.  It  also 
3ts  an  edge  of  one-sixteenth  of  an  inch  in  width  to  the  action  of  upward  currents,  and 
X  chaml^r  is  of  a  form  which  will  resist  the  collapsing  pressure  of  deep  water.  The 
-  float  was  designed  to  offer  a  minimum  sur&oe  to  the  wind,  and  also  to  have  its 
moyancy  brought  into  play  with  the  least  possible  vertical  motion. 
Uie  field  the  floats  were  found  to  have  one  defect,  that  of  great  delicacy  and  corre- 
dng  difficulty  in  handling.  Constant  complaint  w^il  made  of  the  /higility  of  the 
mnd  the  want  of  free  buoyancy  of  the  combination.  Several  sub-floats  were  lost 
fche  former,  and  many  observations  partially  or  wholly  lost  from  the  latter  cause. 

METHODS. 

determining  tbe-sediment  from  the  samples  of  water  collected,  the  method  followed 
bat  of  filtration.  Experiments  were  made  on  several  kinds  of  filters  and  various 
^f  handling  them.    The  Swedish,  two  grades  of  German,  and  French  filters  were 

and  it  was  found  that  they  were  effective  in  the  order  named,  but  only  the  best 
Lsh  gave  a  clear  filtrate.  Water  passed  through  four  French  papers  still  had  a  per- 
nio quantity  of  sediment  in  it,  while  one  Swedish  paper  was  sufficient  to  remove 

trace,  except  under  the  microscope,  which  showed  a  few  grains  of  less  than  one 
•y-thonsandth  of  an  inch  in  diameter.  ' 

onerous  experiments  upon  drying,  spontaneously  and  by  absorbents,  resulted  un-  > 

Lctorily,  while  showing  that,  for  small  quantities  of  sediment,  the  error  introduced  \ 

undetected  change  in  the  hygrometric  state  of  the  filter  might  seriously  affect 
ven  reverse  the  result.  Recourse  was  then  had  to  artificial  heat,  and  the  trials 
so  satisfactory  that  it  was  adopted. 

»  filters  were  prepared  by  careihlly  counterpoising  two  of  them  by  trimming  and  ^ 

comparing  the  rest  with  one  of  these  standards  and  noting  the  difference  of  weight. 
thcr  standard  was  kept  with  the  pai>ers  during  the  weighing  and  put  into  the  scale 
^0111  time  to  time,  and  if  any  difference  of  weight  appeared  it  was  noted  and  used 
orrection. 

treating  the  samples,  the  bottles  were  uncorked  and  the  clear  water  carefully 
d  off  into  a  measuring  tube,  graduated  to  cubic  centimeters,  and  the  volume  noted. 
r3  then  poured  back  into  the  bottle  and  the  tube  rinsed  out  with  filtered  water, 
1  was  also  poured  into  the  bottle.  The  corks  were  then  replaced  and  the  bottles 
^tly  shaken,  after  which  the  contents  were  poured  upon  the  filters,  the  bottles 
L  with  filtered  water,  and  the  product  added  to  the  proper  filters.  The  standards 
()nt  into  th^^fnnnels  and  treated  with  the  same  amount  of  filtered  water. 
I  ile  the  pape^  were  still  wet  they  were  transferred  to  the  drying  box,  which  had 
previously  heated  to  the  proper  temperature,  when  one  of  the  standards  was  placed 
^  hottest  und  the  other  in  the  coolest  part  of  the  box.    The  two  standards  were 

out  from  time  to  time  and  placed  in  the  scales.  At  first  the  one  in  the  hottest 
on  would  weigh  the  less,  but  their  weight  gradually  approached  each  other  until 
finally  balanced.  After  this  it  was  found  that  their  balajice  remained  perfect,  no 
iT  how  far  the  drying  was  pushed.  They  were  left  in  the  box  a  few  minutes  after 
had  balanced,  in  order  to  insure  the  same  hygrometric  state  in  all  tiie  papers. 
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1  the  Dail-licads,  and  the  alignment  was  never  as  good  again  as  when  Urst  made, 
lesnlts  are,  however,  vexy  accordant. 

'wo  nearly  identical  values  for  one  tape  length  (/)  from  o  graduations  to  the  299-foot 
laation  are  found  iix>m  the  following  equations  from  the  measurement  of  the  entire 
)  on  the  nights  of  the  second  and  third  measurements: 

..  (1)  72/^-^-^^-13^0634+2^8342— 0^1877+(K.62G9=21623'.6552 
(2)  72/+^"^y^^ -  12^8545+2'.8342-0M877+0^ 4219=21623^6552 

li  which,  hy  transposing  the  known  quantities,  we  have: 

(1)  72if  =21633M119  or  Z=299^  0752ft 

(2)  72j/=21633M080orZ=299^07522 

Mean  Z=299^.07525 

a  these  equations  the  terms  are: 

f'int  term  is  numher  of  entire  tape  lengths  (o  to  .299-foot  graduation). 

teeand  term  is  fractional  tape  length  l^tweon  nuurk  on  zinc  72  and  the  mean  of  three 

rks  on  zinc  72  a,  which  latter  marks  were  from  three  successive  applications  of  100  feet 

tions  of  tape  under  a  strain  of  10  pounds,  and  for  the  last  100  feet  applying  1  foot  of  a 

> wood  scale  to  the  299-foot  graduation  to  make  out  the  100  feet. 

liird  term  is  a  distance  measured  on  a  straight  edge  with  a  box-wood  scale  from  the 

em  of  the  three  marks  on  72  a,  above  noted,  to  A  west  base.    (This  distance  was  checked 

measuring  from  the  90-foot  graduation  of  tape  to  A  west  base. 

tburth  term  is  total  distance  set  forward  on  zincs.     (See  tables  appended. ) 

**ifth  term  is  inclination  of  tape  correction.     (See  tables  appended. ) 

^ixthtcrm  is  temperature  correction  to  reduce ^rs^  and  second  terms  to 62^  Fahrenheit. 

e  tables  appended.) 

rhe  secoTui  member  is  the  known  distance  between  A  east  base  and  A  west  base.     (See 

^  303,  No.  24,  of  Professional  Papers,  Corps  of  Engineers. ) 

^  nearly  identical  value  for  I  is  found  from  the  following  equations  from  the  measure-. 

nts  of  the  east  half  of  the  base,  in  which  equations  the  terms  are  the  same  as  above 

icribed,  except  that  for  72  a,  100  feet  and  A  west  base  must  bo  substituted  36  a,  50  feet 

1  A  middle  base,  respectively,  and  in  the  second  term  for  3  substitute  6. 

(3)  3Cl  +        f^^^  +  4'.8700  +  Cy.OOOO  -  CMOS  +  l'.03M  =  10821'.fl6e2 

14-1  foot 

(4)  36i  +  -^-g +  3'.9458  +  0'.9992  -  0'.1405  +  Cy.ilO?  =  10821'.9662 

(5)  361  +  '^~^  +  4M734  +  0.'»15S  -  0'.1405  -f  0'.2931  =  10821'.9662 

m  which,  by  traDsix>sing  the  known  quantities,  we  have 

(3)  36it  =  1081G'.5340  or  I  =  29J)'.0T469 

(4)  8G4t  =  108ie'.5753  or  I  =  299^.07581 

(5)  3611  =  lOeiC.SSTJ  or  I  =  299^.07532 

Mean  I  =  299^.07027 

This  value  for  /  is  not  independent  of  that  from  equations  (1)  and  (2),  but,  being  prac- 
ally  the  same,  it  is  preferred  to  consider  the  former  value,  only,  in  combining  witli 
B  former  determination.  The  former  determination  gave  1=  299^.079  (see  last  annual 
3ort,  Appendix  A  3°),  which  combined  with  that  from  equations  (1)  and  (2),  above, 
th  equal  weight,  gives  i=299^  07713  Jt  0^.00120— neglecting  the  probable  error  due 
»m  the  primary  base,  which  would  increase  this  less  than  one  in  the  last  place.  This 
obable  error  is  one  in  240,000.  Although  thia  difference  in  the  two  determinations  is 
?ater  than  would  be  expected  from  the  accordance  of  single  values  in  each  determina- 
)»,  yet  a  probable  error  of  one  in  240,000  in  this  standard  of  length  in  a  system  of  sec- 
dary  triangulation,  where,  in  the  reading  of  angles,  a  station  is  occupied  but  once  and 
idings  are  made  under  nearly  all  conditions  of  weather,  should  be  considered  satisfac- 
ry.  Nor  need  the  former  computations  with  the  larger  values  for  I  be  recomputed  with 
is  new  value. 
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Temperatures,  Olney  base. 


Sermomcter  ia  the  compared  "tape  thermometer"  of  Ihe  Mississippi  lliver  Commission.  R 
^JUmometer  belongs  to  ttie  Missouri  River  Commission,  and  has  been  independently  compared 
!»Y*th  the  **tape  thermometer*'  for  the  above  corrections.] 


• 

& 

First  measurement. 

Second  measurement. 

Third  measurement. 
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Thermom- 

Thermom- 

If 
1 
1 
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• 

Time. 
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G. 

R. 

G. 

R. 

G. 

R. 

op. 

op. 

op. 

op. 

op. 

op. 

1 

10.90  p.m. 
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78.5 

9.35  p.m. 
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7. 45  p.  m. 
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2 
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78.0 
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.39 
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.48 

69.0 
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70.0 
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69.0 
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77.1 

.27 

69.0 
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27 

.58 
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11.00 

68.0 

67.3 

.11     . 

66.0 

65.1 

28 

1.02 

76.5 

75.8 

.03 

68.0 

67.6 

.14 

66.0 

65.0 

29 

.06 

76.0 

75.8 

.05 

68.5 

67.8 

.17 

66.3 

65.4 

80 

.30 

75.1 

74.3 

.11 

68.4 

67.8 

.21 

67.0 

66.1 

31 

.35 

74.0 

74.1 

.14 

68.0 

67.4 

.24 

67.0 

66.0 

32 

.40 

73.8 

73.7 

.17 

67.1 

67.0 

.27 

66.2 

66.0 

33 

.45 

73.0 

72.9 

.19 

67.0 

66.5 

.29 

65.9 

65.4 

ai 

.49 

73.7 

73.4 

.21 

67.0 

66.4 

.32 

65.0 

61.8 

35 

.57 

73.5 

73.8 

.23 

67.0 

66.3 

.35 

65.1 

65.0 

30 

2.04 

73.2 

72.8 

.26 

67.0 

66.4 

.37 

6.\9 

65.0 

3Ga 

.15 

72.1 

72.5 

.35 

67.0 

66.5 

.41 

65.5 

65.0 

1 

^fean  for  06 

tunes 

76. 67 
—0.97 

76.46 
—0.75 

68.79 
1.15 

68.33 
-0.87 

:::::::::::.::::• 

67.11 
—1.16 

66.65 
—0.86 

Corr< 

sction 

True    tem- 

perature ,. 
Reduction  10  62*^ 

75.70 
13.70 
72.1 
—1.10 

75.71 
13.71 
72.5 
—0.88 

67.61 
5.64 
67.0 
—1.16 

67.46 
6.46 
66.5 
—0.86 

65.95 
3.95 
65.5 
—1.19 

65.^ 
3.80 
65.0 
-0.84 

36a  .. 

Corr< 

action 

'"•• 

True    tem- 

perature.. 
Reduction  to 62^ 

71.00 
9.00 

71.62 
9.62 

65.84 
3.84 

65.64 
3.64 

64.31 
2.31 

64.16 
2.16 

Expansion  for  36  tapes... 

r.0322 

0' 

.4184 

( 

^.2923 

Expansion  for  \  tape 

0.0032 

0 

.0013 

).0008 

1 

Total  expani 

lion 

1.0354 

0 

.4197 

).2931 

Note  .—For  corrections  to  "tape  thermometer,"  coefficient  of  expansion,  and  modulus  of  elas- 
city,  see  hist  annual  report,  Appendix  A3. 
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Tlie  followins  tabic,  from  data  grven  in  tables  in  the  laat  annnal  report  (sec  Appendix 
~\Sr),  Bbowa  with  what  nccniocj  it  la  poaaible  to  meaanre  with  the  steel  tape,  aod  is 
:*boot  the  average  accaracyobtiuned  in  tbesecondaiybasemeasarementson  the  triaoKD- 
.ation  of  the  MiBSoari  Kiver; 
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The  second  colamaamtaiusnccQDinlative  difTerenceeinthe  two  measarenients,  dneto 
inddontal  errors  and  to  expansion  in  tape,  from  which,  if  adtSerenceoftempemturecor- 
rectlMi  be  taken,  it  is  then  possible  to  compate  a  probable  error  for  one  tape  measnre- 
Bwntj  and,  since  the  base  is  known,  also  to  compute  aprobableerrorforthevalneof  one 
taifb  leugth.     The  expansion  for  I  tape  for  one  degree^^  0.035  inch. 

The  two  measnromentB  of  the  east  half  of  tbe  OIney  base  (Primarj,  1879)  were  made 
on  October  28,  188o,  Tiie  entire  day  was  overcast,  with  a  very  light  mist  falling.  Wiod 
nortfaeaat^  nlmost  acolm. 

Cooiridenng  the  measurements  as  in  30  independent  sections,  the  probable  error  in  the 
mean  of  the  two  measures  for  3S  tapes  distance  is: 


•=7^ 


-  ±  0.0710  inch. 


(See  Professional  Papers,  Corps  of  Engineers,  U.  S.  Army,  No.  24,  pages  287,  303,  and 
304.)  The  probable  error  of  tbe  east  half  of  the  Oloej  lutse,  computed  by  the  method 
then  given  and  not  rcdaced  to  sea  level,  is  =  ±3.215'*°' i=  ±0.127  inch.    Combining 


•J  (O.Oiia)'  +  (0.127)"  =  ±  0.11Ginch; 


APPENDIX  AAA. 


STRUCTION  AND  IMPROVEMENT  OP  ROADS   AND  BRIDGES  IN  THE 

YELLOWSTONE  NATIONAL  PARK. 


WALEEPOHT OF  CAPTAIN  CLINTONS,  SEARS,  CORPS  OF  ENGINEERS, 
FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887. 


United  States  Engineer  Office, 

Bismarckj  Ddk.j  July  20, 1887. 

[B :  I  have  the  honor  to  transmit  herewith  my  annual  report,  in  du- 
ate,  upon  the  improvement  and  construction  of  roads  and  bridges 
lie  Yellowstone  National  Park  for  the  fiscal  year  ending  June  30, 1887. 
r  remain,  general,  verj''  respectfully,  your  obedient  servant, 

Clinton  B.  Sears, 
Captain  of  Engineers. 
he  Chief  of  Engineers,  U.  S.  a. 


rSTRUCTION  AND  IMPROVEMENT  OF  ROADS  AND  BRIDGES  IN  THE 

YELLOWSTONE  NATIONAL  PARK. 

[In  charf^e  of  C»pt  Dan  C.  Kingman,  CorpB  of  Engineers,  until  April  1, 1887.] 

l8  the  principal  construction  work  of  the  year  was  carried  on  from 
Y  1, 1886,  to  October  15, 1886,  under  the  direction  of  my  predecessor, 
»t  Dan  C.  Kingman,  Corps  of  Engineers,  and  as  Captain  Kingman 
done  a  good  deal  of  excellent  work  with  very  limited  means,  it  is 
to  him  that  a  memorandum  report^  kindly  prepared  by  him  for  my 
Tmation,  be  essentially  embodied  m  this  report.  Also,  that  Con- 
3S  may  have  before  it  a  historical  r6sum6  of  the  previous  operations 
x)nnection  with  the  construction  and  improvement  of  roads  and 
Iges,  I  quote  extensively  from  Captain  Kingman's  notes  on  this  point, 
aptain  Kingman  says : 

1  act  of  Congress,  approved  March  3, 1883,  appropriated  $40,000  for  every  parpose 
object  necessary  for  the  protection,  preservation,  and  improvement  of  the  i  el- 
itone  National  Park,  inclnding  compensation  of  the  superintendent  and  his  assist- 
.  The  salaries  of  these  persons  wero  fixed  by  the  act,  and  amonnted  in  the  ag- 
ate to  $11,000.  The  act  provided  that  the  balance  of  the  appropriation  should  be 
inded  in  the  constraction  and  improvement  of  snitable  roads  and  bridges  within 
park,  under  the  supervision  and  direction  of  an  engineer  officer  detailed  by  the 
etary  of  War. 

us  was  the  beginning  of  systematic  road  construction  in  the  Park.  Prior  to  that 
j^ress  had  made  a  number  of  smaU  appropriations  for  the  protection  and  im- 


i 


i 


;  ?  : 


I 


II 


I 

t    I 


I 


I    ■ 


Fork  Mines,  aboat  50  miles. 

A  road  from  the  Forks  of  the  Fire  Hole  Riyer  to  the  Upper  i 
miles. 
A  road  from  the  same  poiut  to  the  Falls  of  the  Yellowstone  S 
A  branch  from  this  road  to  the  oatlet  of  the  Yellowstone  Ija' 
Id  all  abont  160  mil^sof  road,  over  which  one  ooald  pass  will 
able  circnmstances  with  more  or  less  diffibolty. 
In  addition  to  this  there  were  many  miles  of  blazed  trftila,  pi 
The  roudsy  however,  were  all  very  bad — barely  passable  e^ 
The  lack  of  means  and  the  desire  to  reach  in  some  way  the  viur: 
had  forced  those  in  charge  to  be  gpided  in  their  location  by  the 
Very  crooked  as  well  as  very  hilly  roads  were  the  resnit.     ] 
enough  have  been  cat  down  to  permit  the  passage  of  a  idngle  ^ 
were  left  standing  well  above  ground. 

For  miles  the  roads  were  so  narrow  that  teams  meeting  had  gi 
ing,  and  an  oatrider  was  a  necessary  a^Jonct  of  a  train.  8ac] 
constructed  were  covered  with  small  poles,  and  there  were  Ic 
built  corduroy  that  were  almost  impassable  when  wet. 

The  side-hill  cuttings  were  generally  supported  on  the  oata' 
brush,  and  were  necessarily  very  temporary  In  character.  ]N[ 
paid  to  drainage,  and  the  water  ran  in  the  middle  of  the  roadSy  < 
low  places. 

The  principal  points  of  interest,  and  those  which  the  public 
visit,  were :  The  Mammoth  Hot  8prini^  the  Noiris  Qeyaen.  t 
the  Forks  of  the  Fire  Hole  River),  the  Upper  Geysers,  the  Yeilo 
Falls  and  Grand  cafion  of  the  Yellowstone  River,  and  it  will  be 
roads  enabled  the  tourist  to  visit  them  all. 

The  approaches  ore,  lirst :  Via  the  Northern  Pacific  Railroad  i 
thence  by  the  Park  Branch  Railroad  to  Cinnabar,  Mont.,  from 
miles  to  Mammoth  Hot  Springs.  And  second :  Via  the  Utah  and 
Ueavcr  Caiion,  Idaho ;  thenco  by  stage  up  the  valley  of  the  Mad 
Hole  Basin,  about  100  miles.  Uy  far  the  greater  number  of  travi 
route. 
Such  was  the  condition  of  affairs  at  the  time  of  my  arrival  ia 
Th3  project  that  I  have  prepared  for  the  improvement  of  th 
construction  of  the  following  roads : 

A  road  from  Mammoth  Hot  Springs  to  the  boundary  of  the  I 

terminus  of  the  Park  Branch  of  the  Northern  Pacific  Railroac 

A  road  from  Mammoth  Hot  Springs  to  the  Fire  Hole  Basin  (aboi 

A  rood  from  the  Fire  Hole  Basin  to  the  Upper  Geyser  Basin  (abc 

A  moA  from  tliA  FirA  HoIa  Bajiin  t4)  the  OAnon  And  FallMnf  t.hA  T* 
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he  foregoing  system  of  roads,  if  constructedy  would  enable  tourists  to  visit  the 
icipal  points  of  interest  iu  the  Park  without  retracing  their  steps;  and  to  take  a 

Lor  short  trip,  according  to  the  time  and  means  at  their  disposal, 
s  route  from  Mammoth  Hot  Springs  through  the  Norris  Geysers  to  the  Lower  and 
>er  Oeyser  Basins,  thence  to  Shoshone  Lake,  thence  to  the  Yellowstone  Lake,  and 
ig  the  lake  to  the  outlet,  thence  down  the  river  past  the  Mud  Geysers  to  the  Falls, 
ice  along  the  brink  of  the  Cation,  and  over  the  shoulder  of  Washburn  to  Tower 
ek  and  Falls  and  to  Yaucy's,  and  thence  back  to  the  springs,  would  enable  i>er- 
1,  without  retracing  their  steps,  to  visit  all  the  principal  points  of  interest,  and 
dd  be  a  Journey  of  about  150  miles. 

y  not  visiting  the  lakes  and  going  from  the  geysers  to  the  falls  the  journey  would 
educed  to  125  miles,  and  by  going  from  the  Norris  Geysers  to  the  falls  the  trip 
Lid  be  but  80  miles. 

he  region  embraced  by  the  Yellowstone  Park,  frotu  its  high,  rugged,  and  mountain- 
character,  presents  in  varied  forms  and  combinations  almost  every  obstacle  that 
ire  offers  to  the  construction  of  roads.  There  are  steep  mountains,  dense  forests, 
L8,  streams,  cafious,  and  marshes,  heavy  rains,  deep  snows,  besides  the  peculiar 
springs  formations,  which  are  very  extensive,  and  afford  the  worst  road  material 
kve  ever  met  with. 

recommended  that  no  more  bad  roads  be  built  in  the  Park,  but  that  thereafter 
^  have  something  of  the  solid,  durable,  and  substantial  quality  that  usually 
racterizes  the  works  constrnctea  by  the  Government. 

therefore  proposed  that  all  roads  in  the  National  Park  should  be  made  at  least  18 
.  wide  and  well-rounded  up  in  the  center,  and  provided  with  suitable  side  ditches 
oross-cul verts;  that  all  trees  be  removed  for  a  width  of  30  feet:  and  on  side-hill 
^ings  the  fill  to  be  retained  by  a  dry  stone  wall,  and  that  an  ample  ditch  be  placed 
Jie  uphill  side  to  catch  the  snow-water  and  carry  it  to  the  natural  water-courses ; 
t  all  culverts  be  of  stone  or  3-inch  plank ;  and  that  all  bridges  be  well  constructed 
lawed  lumber. 

fter  carefully  examining  the  country  through  which  the  roads  would  have  to  pass. 
aa  satisfied  tnat  suitable  ones  could  not  be  built  for  a  less  average  cost  than  $1,000 
mile,  nor  properly  maintained  for  a  less  annual  outlay  than  10  per  cent,  of  the 
",  cost.'  In  the  execution  of  the  project  it  was  proposed  to  make  such  repairs  to 
existing  roads  as  would  enable  tnem  to  be  used  till  the  new  ones  could  be  built; 
ci,  as  the  amount  appropriated  was  very  small,  in  comparison  with  the  estimated 
*,  it  was  proposed  to  expend  it  on  such  parts  of  the  new  system  of  roads  aa  would  be 
dost  direct  and  immediate  benefit  to  travelers  in  the  Park.  The  work  was  all  done 
bired  labor,  and  the  supplies  were  purchased  iu  open  market.  The  repairs  above 
itioned  consisted  in  widening  and  straightening  the  roods,  removing  stones, 
nps,  and  trees,  improving  the  drainage,  constructing  turn-outs  at  frequent  inter- 
s.  reducing  slopes,  repairing  bridges  and  fords,  covering  corduroy  with  sods  and 
bn,  etc.,  and  the  cost  was  £om  $25  to  $175  per  mile.  The  roads  were  much  im- 
red ;  but  thejr  were  very  far  from  being  good,  even  then. 

n  the  meantime  I  commenced  a  new  road  from  Mammoth  Hot  Springs  to  and 
ongh  the  caflon  of  the  west  fork  of  the  Gardiner  Biver,  to  connect  with  the  road 
he  Fire  Hole,  at  a  point  near  Swan  Lake. 

X  the  end  of  the  working  season  of  1883, 1  estimated  that  it  would  require  $205,000 
3omplete  the  project ;  of  this  amount,  $6,000  was  for  office  and  quarters ;  $20,000 
the  road  from  Yancy's  to  Clark's  Fork ;  *  •  •  thus  leaving  $179,000  as  the 
cmnt  necessary  for  completion  of  the  system  of  roads  that  now  form  the  project, 
'he  superintendent  of  the  Park  was  authorized  by  the  Secretary  of  the  Interior 
expend  such  portion  of  the  appropriation  as  mightbo  necessary  for  the  protection 
I  preservation  of  the  Park.  This  reduced  the  amount  available  for  roads  and 
dges  from  $29,000  to  $23,570.03. 

"he  total  amount  that  has  been  expended  upon  this  work,  up  to  the  beginning  of 
)  present  fiscal  year,  is  as  follows : 

propriation  of  1883 $23,570.03 

propriation  of  1884 23,000.02 

propriation  of  1885 23,209.37 

Total  to  June  30,  188G 69,779.42 

?he  following  is  a  samroary  of  expenditures : 

w  work 40,962.43 

oual  repairs 12,697.28 

its,  tools,  and  materials  (includiug  steam  saw-mill) 5,898.01 

trical  labor 2,269.00 

ilroad  traveling  expenses 1, 737. 00 


(about) -.--.... .. 

(5)  A  road  throuj^li  the  Gibbou  Ca&on  (aboot) --.., 

(0)  A  road  along  the  Yellowstone  Kiver  near  the  falls  (aboa* 

In  all  (about) •.... 

The  first  was  becruu  in  the  summer  of  18S4,  aud  was  ocm 
Thifl  is  the  routo  followed  in  going  from  the  Park  to  the  t 
Pacific  Kailroad,  and  is  used  as  a  freight  road,  as  well  as  j 
passengers.  It  is  used  by  the  superintendent  of  the  Park 
other  residents  of  Mammoth  Hot  Springs,  dnring  the  entire  ] 
mail  aud  supplies  over  it,  and  therefore,  nnlike  most  of  t£ 
must  bo  practicable  at  all  times;  in  other  woids,  it  mnst 
summer  road. 

.   k  •  »  •  • 

The  total  cost  of  the  work  was  $7,750.5^ 
The  second  pieco  of  new  work  (Mammoth  Hot  Springs  i 
nieuccd  in  September,  l^^'S,  and  finished  June  12,  ICtoS.  ^Th 
avoid  the  worst  obstacle  to  the  entrance  to  the  Park  frotn  f 
steep  hill  which  must  bo  ascended  in  older  to  reach  the  pl%f 
moth  Hot  Springs,  and  commanding  the  site  of  the  hotel  scm 
was  oVercomo  by  the  old  road  in  about  2  miles,  and  not  by 

\  but  by  a  series  of  inclines  so  steep  as  to  be  almost  impassable  i 

I  the  ui^iiQd  was  wet,  aud  dan^ircrous  to  descend  at  all  times. 

;  up  the  west  fork  of  the  Gardiner  River,  and  unites  with  tb 

from  the  Htarting-point.    This  route,  thongh  heavily  timbere 
places  with  rocks  and  bowlders,  oflered  no  serious  obstacle  1 
road  until  the  head  of  the  CaQon  was  reached.    Here,  for  al 
walls  approached  each  other,  and  were  nearly  vertical,  and 
i-aQou  had  a  fall  of  (U)  fi^^t.    The  walls  were  too  high  to  adm 

1  ried  over  the  top.    This  quarter  of  a  mile  was  by  fkr  the  most 

1  I  X^i^'ce  of  work  uudertakeniu  thoPark. 

I       '  •    •  •  •  •  • 

At  the  month  of  the  cafion  the  wall  was  nearly  vertical,  and  i 
I  bo  secured  only  by  cutting  and  breaking  down  the  solid  rook 

of  this  would  have  been  excessive.    The  road  in  this  portion 
I  ber  trestles. 

I  •  •  •  •  • 

Tho  total  length  of  the  structure  is  224  feet,  and  its  cost  "^ 
.  When  tho  rock  walls  were  sufficiently  inclined  the  road  wafl 
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^    The  third  new  work  is  the  road  from  the  south  end  of  Beaver  Lake  to  the  hotel 
it  Norris  Grey  sera  Basin.    It  was  began  and  finished  in  the  summer  of  1885.    The  ob- 
:-«ct  of  this  road  was  to  avoid  a  series  of  obstacles  due  to  bad  location. 

•  •■•»•*•# 

The  new  location  follows  a  lower  level,  giving  drainage,  exposure  to  the  sun,  and 
%  80il  more  suitable  for  road  covering.  The  total  length  of  the  section  is  7  miles,  and 
ttacoet  of  construction  was  $6,1^9.80,  or  about  |993.62  per  mile,  including  wear  of 
tools,  office  expenses,  etc. 

The  fourth  improvement  (Fire  Hole  to  Upper  Basin).    Thin  road  was  completed  in 

one  season  (1885).    Its  length  is  8.9  miles,  and  its  cost  was $6,042.53.    It  reduces  con- 

csiderably  the  distance  to  be  traveled  in  reaching  the  Upper  Geyser  Basin.    It  is  well 

.bnUc  thronchout,  and  its  bridges  and  culverts  are  of  the  most  substantial  character. 

It  follows  the  river,  and  is  seusibly  level,  and  as  the  road-bed  is  mostly  composed  of 

!||^vel  that  packs  well,  it  is  a  very  pleasant  road  to  drive  over. 

«  •  »  ^  •  ^  « 

The  .fifth  new  roa<l  (through  Gibbon  Cation)  was  commenced  in  the  summer  of 
.1B&4  and  completed  August  1,  1885.  This  section,  about  3  miles  in  length,  was  gen- 
erally ^^of  the  worst  in  the  Park,  and  was  dreiided  alike  by  drivers  and  tourists. 
It  18  nt  i  K'ood  road  at  all  times,  is  never  muddy,  and  forms  a  stretch  that  drivers 
■oon  select  to  make  up  lost  time  on.  Its  total  cost  was  $4,604.&1,  including  a  very 
good  bridge  that  cost  $877. 

The  sixth  section  was  along  the  Yellowstone  River,  near  the  Falls.  The  improve- 
ment was  ma<le  in  the  summer  of  1884  and  cost  $1,919. 57. 

•  «  •  •  •  •  « 

This  was  the  condition  of  afiairs  at  the  beginning  of  the  present  fiscal  year.  Up  to 
this  lime  the  funds  for  the  work  had  been  disbursed  by  the  superintendent  of  the 
Park  on  my  vouchors  duly  certified.  The  appropriation  for  the  fiscal  year  ending 
June  30, 1887,  amounted  to  $20,000,  and  it  was  provided  in  the  act  that  this  money 
should  be  expended  under  the  direction  of  the  Secretary  of  War. 

The  project  for  its  expenditure  was  as  follows :  First,  to  build  a  wagon-road  from 
Norris  Geysers  to  Grand  CafioD,  12  miles,  cost  $12,000 ;  Second,  general  repairs  to  ex- 
isting roads,  $8,000. 

Work  was  pushed  vigorously  on  the  new  road,  but  owing  to  early  snow-storms  and 
bad  weather  it  was  not  completed.  Its  total  length  is  llf  miles.  All  of  the  trees, 
stamps,  and  rocks  have  been  removed  from  the  right  of  way,  and  about  9  miles  have 
been  graded.  The  amount  expended  on  this  work  is  $9,368.48,  and  I  estimate  that 
it  wiilrequire  about  $3,000  to  complete  the  work.  About  $1,000  of  this  will  be  needed 
for  the  repair  of  the  portion  graded  last  fall,  for,  being  soft,  it  will  probably  be  washed 
a  ffood  deal.  I  also  made  thorough  repairs  (amounting  to  rebuilding)  to  the  section 
o/roail  from  Green  Creek  along  Beaver  Lake  and  Obsidian  Cliff.  The  work  was  ex- 
pensive on  account  of  tho  number  of  rock  cuts,  and  it  is  very  well  done.  The  right 
of  way  is  cleared  ;for  about  2^  miles  and  it  is  graded  and  finished  for  about  1|  miles. 
A.  Tszy  good  bridge  was  built  across  the  outlet  of  Beaver  Lake.  The  cost  of  the  im- 
provement was  $4,431.49.  In  addition  the  sum  of  $138.50  was  expended  in  minor 
ropairs  elsewhere. 

•  4>  »  «  •  •  • 

By  direction  of  the  Chief  of  Engineers  I  submitted  an  estimate  Octo^or  9,  188G,  as 
follows: 

BSTXMATK  FOR  ROADS  IX  YELLOWSTONE  PARK,   FOR  FISCAL  YKAIi  lOXDING  JUNK  :U), 

1888. 

For  road  from  Upper  Geysers  to  outlet  of  lake,  via  the  west  arm .' $40, 000 

From  outlet  to  Yancy's  via  Grand  CaQon 45, 000 

FromYancy's  to  Mammoth  Hot  Springs 20,000 

For  road  from  Fire  IIolo  to  bouudary  of  Park  towards  Beaver  Gallon 20, 000 

For  general  repair  and  improvement  of  existing  roads 25, 000 

Total 150,000 

This  will  build  100  miles  of  new  road  and  repair  100  miles. 

In  the  foregoing  I  made  no  estimate  for  the  road  from  Yancy^s  to  tbe  boundary  of 
the  Park  towards  the  Clark's  Fork  mines.  This  item  has  been  omitted  from  the  es- 
timate since  the  first  year  of  the  work.  About  this  time  an  effiort  was  made  to  secure 
IVom  Congress  a  right  of  way  for  a  railroad  through  tho  l*ark  to  reach  these  mines. 
If  this  railroad  was  built  there  would  cortuiuly  be  no  nee<l  of  a  wagou-road.  Fortu- 
nately this  bill  failed  each  year  to  become  a  law,  and  now  another  route,  that  does 
not  pass  through  the  Park,  has  been  found,  and  the  matter  maybe  regarded  aa 
settled. 
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ivduuj|Kiuu  ui  lue  ivpuir  wurK,  lo  ue  paia  lo: 
liendetl  balance. 

1  arrau  j;eil  the  working  i>arty  so  as  to  make 
to  July  1,  thus  preserving  an  efficient  skeleton  i 
of  the  next  Useal  year  nnder  a  new  appropria 

The  winter  of  lS8G-*87  was  a  lon^  and  sev 
heary  fall  of  snow.  This  had  its  effect  on  the 
Tvqnired  more  than  the  above  balance  to  put 
the  summer  $  travel.  It  was  expended,  howevc 
bie.  and  by  June  1*0  the  i>ennanent  roads  were 

The  Ganliner  Kiven  having  changed  its  cha 
brid;;e,  threatenoil  the  nndermining  of  the  » 
brush  and  gravel  d:im  and  revetment  were  bnil 
into  the  old  ohauneK  so  as  to  pass  the  cnrrent  i 
to  the  piers.  This  work  was  well  done,  nndei 
overseer,  Mr.  Lamartine,  and  hsis  fully  acoomf 
undoubtedly  saveil  the  bridge,  as  the' spring*  i 
unusually  high  and  long  maintaineil. 

On  the  16th  of  ^fay  two  parties  with  teams  s 
work  on  general  re|)airs.  which  consisted  in  c 
culverts^  tilling  ruts,  crowning  up  roads,  replat 
Gartliner  Kiver.  rebuilding  retaining-walls,  w 
storms,  and  clearing  off  fallen  timber  and  n 
washeil  down  by  snow  slides,  spring  thaws,  etc 

About  half  a  mile  of  the  road  alongside  anc 
ginia  Canon  had  Iven  washed  out  by  the  sprii 
Kiver,  nn^uiring  an  entirely  new  construction. 

The  high  trestle  bridge  in  the  Golden  Gate  i 
was  strengthened  by  putting  in  another  heavy  ti 
bearer  cn>ss-beam,  the  new  bent  being  well  bi 
side.  A  rough  temporary  bridge  of  logs  and 
Obsidian  Creek,  which  had  been  nnusually  big] 
gerous,  to  accommodate  travel  until  a  i)ennaneE 
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c?  (3)  To  baild  6  miles  of  new  road  from  Norris  Basin  to  Gibbon  Canon, 

=  toeing  this  gap  in  the  main  highway  into  the  Park. 

^-  (4)  To  build  abont  10  miles  of  new  road  from  Gibbon  Gaiion  to  Fire 

'*fole  Basin,  or  as  mnch  thereof  as  the  remaining  fands  will  permit. 

. ,  A  few  light  trails  will  be  cnt  ont  to  objects  of  special  interest,  such 
^8  the  top  of  the  Great  Falls  of  the  Yellowstone,  and  perhaps  a  foot- 
iridge  will  be  thrown  across  the  river  just  above  the  Upper  Falls. 

I'  My  policy  will  be  that  of  my  predecessor,  Captain  Kingman,  to  build 

^•horoughly  good  roads  and  bridges,  as  far  as  we  go,  rather  than  to  at- 

^Mnpt  to  secure  a  greater  mileage  of  inferior  roads. 

'  Captain  Kingman,  in  his  previous  annual  reports,  has  strongly  urged 
m  Congress  the  advisability  of  giving  more  Kberal  appropriations  for 

^e  improvement  of  the  artificial  features  of  the  great  National  Park. 

^    I  quote  as  follows  from  his  reports : 

^    It  is  very  di£Qcalt  to  make  plans  for  the  improyement  of  the  Park,  oo  account  of 
-ftbe  mcertainty  as  to  what  its  fature  is  to  be. 

The  law  8«ts  that  i  t  is  dedioated  and  set  apart  as  a  public  park  or  pleasuring  ground, 
flor  the  benefit  and  enjoyment  of  the  people.  As  long  as  its  timber  is  preserved  it  is 
.▼■liuible  as  a  reservoir  for  our  two  great  rivers.  If  it  were  extended,  so  as  to  include 
Winter  as  well  as  summer  ranges,  itf  might  also  afford  a  last  resort  and  x>ermanent 
•bidhig  place  for  the  large  game  of  the  country. 

The  plan  for  improvement  which  I  have  submitted  is  given  upon  the  supposition, 
;aiid  in  the  earnest  hope,  that  it  wiU  be  preserved  as  nearly  as  may  be  as  the  hand  of 
iMitare  left  it — a  source  of  pleasure  to  all  who  visit  it,  and  a  source  of  wealth  to  no 
one.  If  the  Park  ever  becomes  truly  popular  and  national,  it  will  be  when  the  peo- 
ple oome  to  know  and  appreciate  its  delightful  summer  climate,  the  wonderful  efficacy 
<»f  ite  baths  and  its  mineral  waters,  as  well  as  the  natural  wonders,  beauties,  and  curi- 
oeities  to  be  seen  there ;  then,  if  there  are  numerous  small,  quiet  hotels  scattered  here 
And  there  throughout  the  Park,  where  visitors  can  have  plain  and  simple  accommo- 
dations, at  moderate  prices,  the  overworked  and  the  sick,  as  well  as  the  curious,  will 
oome  here,  not  to  bo  awed  by  the  great  fall  and  astounded  by  the  geysers,  and  then  to 

8o  away,  out  will  come  hero  ana  remain  for  weeks  or  months,  and  will  find  what 
bey  seek — rest,  recreation,  and  health.  But  if  it  ever  becomes  the  resort  of  fashion, 
if  ite  forests  are  stripped  to  rear  mammoth  hotels :  if  the  race-course,  the  drinking 
Mloon,  and  the  gambling- table  invade  it ;  if  its  valleys  are  scarred  by  railroads  and 
ite  hills  pierced  by  tunnels,  if  its  purity  and  quiet  are  destroyed  and  broken  b^  the 
noiea  and  smoke  of  the  locomotive ;  if,  in  short,  a  sort  of  Coney  Island  is  established 
there,  then  it  will  cease  to  belong  to  the  whole  people  and  will  be  unworthy  the  care 
and  protection  of  the  National  Government. 

During  the  past  season  ( 1885)  the  game,  the  growing  timber,  and  the  objects  of  cu- 
lioeity  and  interest  in  the  Park  have  been  oetter  protected  than  ever  before ;  the  num- 
iMff  oi  visitors  increases  from  year  to  year,  and  while  there  are  many  complaints  of 
lied  roads,  poor  and  inadequate  hotel  accommodations,  and  high  prices,  I  talked 
with  none  among  the  thousands  who  visited  it  who  did  not  appreciate  the  wisdom 
that  dedicated  the  National  Park  to  its  present  uses,  or  who  doubted  that  the  Park 
WBB  destined  to  a  great  and  valuable  future.  It  is  not  too  much  to  say,  that  if  the 
Vixk  can  be  preserved  as  it  now  is,  subject  only  to  such  slight  changes  as  are  neces- 
fluy  to  secure  good  roads  and  trails  through  it,  and  proper  hotels  to  insure  the  com- 
Jbrt  of  visitors,  it  will  become,  in  time,  a  health  and  pleasure  resort  une(} nailed  in  the 
whole  world.  Its  maintenance  is  of  more  than  national  importance ;  it  is  an  object 
of  direct  personal  interest,  now  and  in  time  to  oome,  to  travelers  and  scientists  the 
world  over. 

I  can  not  too  heartily  indorse  what  Captain  Kingman  says.  The  Na- 
tional Park  is  a  great  national  trust,  which  should  bo  carefully  guarded 
and  preserved,  while,  at  the  same  time,  made  readily,  safely,  and 
cheaply  accessible  throughout  its  extent. 

In  addition  to  the  main  thoroughfares,  good  branch  roads  and  ti*ail8 
should  be  maile  to  the  many  minor  objects  of  interest  off  the  main  lines  of 
travel.  About  and  across  the  hot  spring  and  geyser  formations  good 
walks  should  be  laid  for  their  protection^  aoclfor  the  comtbrt  and  safety 
of  tourists. 
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L  plain,  comfortable  residence  for  the  latter  should  be  provided. 
is  can  be  used  in  winter  by  the  watchman  in  charge  of  the  property 
I  plant  belonging  to  the  work.  There  are  no  houses  to  be  rented 
I  in  winter  the  hotels  are  closed,  so  that  the  watchman  has  no  place 
ive.  He  should  be  furnished  every  reasonable  comfort,  including  a 
oe  for  his  family,  as  the  winters  are  long  and  severe,  and  he  is  almost 
iiely  isolated  from  the  world. 

fr  will  always  be  necessary  to  keep  some  one  in  the  Park  to  have 
urge  of  the  annual  repairs,  so  that  the  expenditure  for  buildings,  as 
cmimended  above,  will  be  judicious  and  necessary.  These  buildings 
nld  be  situated  at  Mammoth  Hot  Springs,  the  headquarters  of  the 
^erintendent  and  other  Park  officials.  The  saw-mill  is  there,  and  trees 
milling  abound  in  the  neighborhood.  The  lumber  will  be  relatively 
lap,  and  strong,  warm,  substantial  buildings  can  be  erected  for  the 
OL  estimated*  Once  built,  they  will  last  for  very  many  years. 
Q  conclusion,  I  desire  to  acknowledge  the  material  and  valuable  as- 
ianoe  I  have  received  from  my  overseer,  Mr.  Lamartine.  He  has  been 
"Oted  to  his  duties,  and  has  performed  them  intelligently  and  faith- 

y- 

Money  statement 

mnt  appropriated  by  aot  approved  Angast  4, 1886 $20, 000. 00 

r  If  1887,  amount  expended  daring  fiBcal  year,  exclaslve  of  liabilities 
itstanding  July  1, 1886 i 20,000.00 

mount  restimated)  reciuired  for  completion  of  existing  projects 250, 000. 00 

inoant  tnat  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1889  130, 000. 00 
irtal  expended  to  Jnly  1,  1887 89,779.42 
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t:  of  pudlisiied  charts  of  the  northern  and  northwestern 

LAKES. 


tJJL  REPORT  OF  LIEUTENANT-COLONEL  0.  M,  POE,    CORPS  OF  EN 
TNEERSy  BVT,  BRIG.  GEN,  U.  S.  J.,  FOR  THE  FISCAL  YEAR  ENDING 

^E  30,  1887. 


United  States  Engineer  Office, 

Detroity  Mich.j  July  7,  1887. 

OB :  I  have  the  honor  to  transmit  herewith,  in  duplicate,  my  annnal 
i:t  on  the  "  issue  of  the  published  charts  of  the  Northern  and  North- 
:crn  lakes  *'  for  the  fiscal  year  ending  June  30, 1887. 
Very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut  Col.  of  Engineers, 
Bvt.  Brig.  Genl,  U.  8.  A. 

le  Chief  of  Engineers,  U.  S.  A. 


be  issue  of  the  charts  to  registered  vessels  has  continued  during  the 
r  in  accordance  with  regulations ;  also  their  sale  at  a  fixed  price  (to 
sr  cost  of  paper  and  printing)  to  all  who  desired  to  purchase, 
he  following  table  shows  the  extent  of  this  business : 

le  showing  the  Usue  of  charts  of  the  NorUiem  and  Northwestern  lakes  during  the  fiscal 

year  ending  June  20, 1887. 


Description. 


Is  on  band  July  1, 1686 

xs  received  daring  the  year 


Is  iiwued  to  vessels,  etc 
ts  sold,  at  30  cents  each 


Charts  on  hand  Jnly  1, 1887. 


Namber. 


ToUl. 


5.109 
5.230  j 


10,339 
6,531 


3,808 


'he  sum  of  $460.80  was  turned  into  the  Treasury  from  sale  of  1,536 
rts,  at  30  cents  each. 

il  number  of  charts  issned  to  July  1, 1886 142  300 

ed  between  Jnly  1, 1886,  and  Jaly  1, 1887 '.'.'/.[      6*531 


Total  issne  to  July  1, 1887 \^^'«X\. 
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Owiug  to  cliiuigcs  ill  cbanucls,  the'  diseovL'ry  of  previously  ni^ 
<laiigerH,  iiiid  thu  extension  of  works  of  river  untl  Iiurbur  improvei 
mauy  of  tlio  charts  uoiv  require  odcIitioUH  and  corrccUons  in  ord 
render  tlieni  of  the  greatest  service.  lu  some  cases  limited  hl 
will  bo  required  to  obtain  the  requisite  data.  A  case  in  point  i 
nhoal  some  li  miles  west-southwest  from  Waugoshaace  light-li 
The  sUoalest  souudintr  >a  this  vicinity  shown  on  the  chart  is  22 
yet  a  steamer  has  beeu  a<;round  this  season  only  a  short  distattn 
it  in  14  feet  of  wat«r.  This  shoal  shonld  be  surveyed  and  locati 
the  charts,  but  there  are  no  funds  available  for  the  purpose. 

Considering  the  extensive  use  made  of  the  charts,  and  theit  i 
nized  value  to  the  lake  marine,  the  sum  of  910,000  should  be  am 
airpropriated  for  the  purpose  iudicated,  and  I  ur^etitly  recommen 
a  beginning  be  now  made  iu  the  matter.  The  cost  of  printing  anc 
ing  charts  is  now  so  small  that  it  can  not  bo  fm  'her  rednced. 

I  therefore  have  the  honor  to  submit  the  fol]o\  -iug: 

ESTIMATE  FOE  THE  FISCAL   YEAR  ENDING    TUXE  30,   ISSfl, 

For  priating  aLd  issiiJDf;  cburta  forthe  USD  of  navigators,  and  ^lecCrotjpiug 
copperplates  for  churt  printing ..    

]''or  minor  surveys  auil  other  cxpemws  connected  witb  correctiiig  ^nd  extend- 
ing the  charts  of  tlio  Northern  and  North  western  lakes 

Total 

Jlfoney  statement. 

SCKVBVS  OF    SOKTUBRX  ASD  N0RTIIWE8TEKN   I.AKKS    18S7. 

Anioant  allotted  from  act  approved  Angust  4,  1836 

July  1,  lri87,  amonnt  expended  during  Qscnl  year 

July  1,  1867,  amount  ]ivnilable,Bppn>priatiou  March  3,  IS67  (allotment  for 

this  olHco  not  yet  iradrt) 

Amount  required  for  continuing  priotiDg  and  isaoiDg  charts 93,000 

Amount  roijuircd  Tor  minor  survey i),  etc 10,000 


APPENDIX  C  C  C. 


EXPLORATIONS  AND  SURVEYS  IN  THE  DIVISION  OF  THE  MISSOURI. 


ANNUAL  BEPOBT  OF  MAJOR  THOMAS  H,  HANDBURY,  CORPS  OF  ENGI 
NEEBS,  FOB  THE  FISCAL  YEAB  ENDING  JUNE  30,  1887. 


Headquarters  Division  of  the  Missouri, 

Office  Chief  Engineer, 

Chicago^  III,  'July  8,  1887. 

General:  I  have  the  honor  to  submit  the  following  report  of  the 
operations  carried  on  from  this  office  during  the  fiscal  year  ending  June 
30, 1887. 

There  has  been  no  field  work  in  progress  during  the  year.  The  office 
force  has  consisted  of  one  general  service  clerk,  Frederick  A.  Petersen. 
The  office  work  has  consisted  in  collecting,  compiling,  and  platting  geo- 
graphical information  for  the  improvement  of  existing  maps ;  in  making 
reductions  and  enlargements,  and  fac  simile  copies  and  tracings  of  maps 
of  military  and  Indian  reservations,  posts,  scouts,  reconnaissances,  etc., 
for  use  at  these  headquarters,*  for  file  and  forwarding. 

During  the  year  monthly  reports  of  operations  have  been  received 
from  the  engineer  officers  of  the  departments  included  in  this  division. 
Besides  these  reports  these  officers  are  required  to  forward  such  special 
reports  and  maps  of  work  done  as  may  be  useful  to  the  major-general 
commanding  the  division. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Thos.  U.  Handbury, 
Major  Corps  of  Engineers^ 
Engineer  Officer^  Division  of  Missouri. 
Brig.  Gen.  James  C.  Duane, 

Chief  of  Engineers^  U.  8.  A. 


NOTE.— SUMMARY  OF  OFFICE  WORK  PERFORMED  DURING  THE  YEAR. 

Map  (territory  west  of  the  Misaissippi  River)  corrected  by  hand 1 

HapsmonDted 21 

Kapsiasned 44 

Tracing^B  made  pertaining  to  railroads,  military  reservations,  rifle  ranges,  etc 33 

Blue  prints  made  pertaining  to  the  proposed  military  post  at  Highwood,  111.,  and 

to  the  reservation  at  Fort  Winnebago,  Wis • 34 

Bimdry  sketches  of  flags  and  relating  to  target  practice. 
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APPENDIX  D  D  D. 


EXPLORATIONS  AND  SURVEYS  IN  THE  DEPARTMENT  OF  CALIFORNIA. 


UtTNUAL  REPORT  OF  LIEUTENANT  THOMAS  X.  CASEY,  CORPS  OF  ENGI- 
NEERS, FOR.  THE  FISCAL  TEAR  ENDING  JUNE  30,  1887. 


Engineer  Office, 
Headquarters  Division  of  the  Pacific, 

San  Fra/ncUcOj  CaL^  July  11, 1887. 

Sm :  I  have  the  honor  to  transmit  herewith  my  report  of  operations 
in  this  office  for  the  fiscal  year  ending  Jane  30, 1887. 

Topographical  Assistant  Clement  Winstanley  has  been  continually 
on  duty  throughout  the  year  and  has  rendered  valuable  and  very  effi- 
cient service.  Assistant  H.  H.  Price,  previously  on  duty  in  this  office, 
went  out  of  service  on  the  SOth  of  June,  1886,  in  accordance  with  an 
order  reducing  the  clerical  force  of  the  division. 

But  little  field-work  has  been  accomplished  because  of  the  lack  of  the 
necessary  funds,  and  this  has  been  limited  to  several  small  surveys  in 
tlie  neighborhood  of  the  Presidio  of  San  Francisco,  the  chief  of  which 
-was  a  redetermination  of  a  tract  known  as  the  Kancho  Ojo  d6  Agna  d6 
ISigiieroa. 

The  rifle  ranges  at  Angel  Island  have  also  been  redetermined  and 
saitable  firing  points  established. 

Daring  the  annual  march  of  instruction  of  Light  Battery  K,  First 
Artillery,  the  itinerary  officer  secured  a  series  of  notes  which  added 
somewhat  materially  to  a  knowledge  of  the  roads  between  San  Fran- 
€si8C0  and  Monterey,  chiefly  in  the  mountainous  coast  regions.  These 
notes  were  submitted  to  this  office  for  reduction,  and  the  results  were 
recorded  on  the  department  map. 

The  office- work  has  been  limited  mainly  to  the  new  map  of  the  De- 
partments of  Galifovnia  and  the  Columbia,  which  is  now  completed 
with  the  exception  of  some  minor  additions  necessitated  by  the  progress 
of  several  railroads.  Other  work  has  consisted  of  the  mounting  of  a 
large  number  of  maps  for  the  division  commander,  the  drawing  of  grad- 
ual arcs  for  heavy-gun  firing  and  incorporation  of  information  derived 
ftom  various  sketch  maps  into  the  general  map  of  the  departments  above 
mentioned. 

The  only  recommendation  which  appears  to  be  necessary  is  for  funds 
to  aid  in  securing  a  more  exact  knowledge  of  certain  regions  in  south- 
eastern Oalifomia.  For  this  purpose  an  appropriation  of  $1,000  would 
be  desirable. 

Very  respectfully,  your  obedient  servant, 

Thos.  L.  Casey, 
First  Lieutenant  of  Engineers. 

The  Chief  of  Engineers,  TJ.  S.  A. 
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APPENDIX  E  E  E. 


EXPLORATIONS  AND  SURVEYS  IN  THE  DEPARTMENT  OF  DAKOTA. 


ANNUAL  REPORT  OF  LIEUTENANT  JOHN  RIDDLE,   CORPS    OF  ENGI- 
NEERS, FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1887. 


Headquarters  Department  of  Dakota, 

Office  Chief  Engineer  Officer, 

Saint  Paul  J  Minn.j  July  7, 1887. 

General  :  I  have  the  honor  to  sabmit  the  following  report  of  work 
performed  in  this  office  during  the  fiscal  year  ending  June  30, 1887. 

The  office  wb&  moved  from  Fort  Snelling,  Minn.,  to  Saint  Paal,  Minn., 
November  1, 1886. 

Topographical  Assistant  E.  H.  Bakowiez  has  been  on  duty  throughout 
the  year.  As  the  office  force  is  limited  to  this  one  man  the  amount  of 
work  was  necessarily  restricted,  although  he  is  a  quick  and  efficient 
draughtsman. 

During  August  and  September,  1886,  the  south  line  of  the  Fort 
Buford,  Dak.,  military  reservation  was  resurveyed  by  me  and  report 
submitted. 

From  the  middle  of  September  until  November  1^886, 1  was  on  duty 
to  assist  commissioners  detailed  by  the  Interior  Department  to  allot 
lands  in  severalty  to  the  Grow  Indians  on  their  reservation  in  Montana. 
A  report  was  submitted  to  the  Assistant  Adjutant-General. 

On  May  20  I  left  Saint  Paul  to  make  survey  of  Fort  Buford,  Dak., 
military  reservation,  returning  June  25.  A  report  has  been  prepared 
and  submitted. 

A  new  target  range  was  laid  off  at  Fort  Snelling,  Minn.,  during  July 
and  August,  1886. 

Beports  of  hunting  trips  have  been  submitted  by  First  Lieutenant 
Macaulay, Medical  Department,  and  Second  Lieutenant  Robertson,  First 
Gavalry.  The  latter  one  especially  embraced  considerable  new  and  use- 
ful information. 

Itineraries  of  the  march  of  troops  of  the  Seventh  Cavalry  from  Fort 
Yates,  Dak.,  and  Fort  Keogh,  Mont.,  were  submitted  by  Captains  Mc- 
Dongall  and  Edgerly,  Seventh  Cavalry. 

In  the  office  the  work  has  been  constant,  making  tracings,  blue-pro- 
cess photographs,  mounting  and  distributing  maps,  etc.  The  plats  of 
all  the  posts  of  the  Department  have  been  revised  and  brought  up  to 
date. 
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APPENDIX    FFF. 


EXPLORATIONS  AND  SURVEYS  IN  THE  DEPARTMENT  OF  THE  COLUMBIA. 


ANNUAL  REPORT  OF  LIEUTENANT  WILLIAM  C,  LANGFITT,  CORPS  OF 
ENGINEERS,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1887. 


Headquarters  Department  of  the  Columbia, 

Engineer  Office, 
Vancouver  Barracks^  Wash.,  July  1,  1887. 

General  :  I  have  tbe  Lonor  to  submit  the  following  report  of  en- 
gineer operations  in  the  Department  of  the  Columbia  for  the  fiscal  year 
mding  June  30, 1887: 

In  obedience  to  Special  Orders,  No.  243,  Headquarters  of  the  Army, 
Adjutant-General's  OflSce,  dated  October  19, 1886, 1  reported  at  these 
headquarters  to  the  commanding  general  Department  of  the  Columbia, 
and  was  assigned  to  duty  as  engineer  officer  per  General  Order  No.  31, 
Paragraph  II,  dated  Headquarters  Department  Columbia,  December 
14j  1886,  relieving  First  Lieut.  Edward  Burr,  Corps  of  Engineers. 

PERSONNEL. 

General  Service  Clerk  A.  Downing  has  been  assigned  to  this  office 
throughout  the  year 

General  Service  Clerk  C.  A.  Homan  was  assigned  here  also  until  De- 
cember 1, 1886,  when  he  was  ordered  to  duty  in  the  medical  director's 
office ;  so  that  there  is  but  one  assistant  now  in  this  office. 

FIELD  WORK. 

The  following  field  work  has  been  done : 

Kesurvey  of  the  western  boundary  of  the  Vancouver  Military  Beser- 
vation. 

Survey  of  the  site  of  Columbia  City  in  connection  with  the  St.  James 
Mission  claim. 

Survey  of  a  portion  of  the  St.  James  Mission  claim  lying  within  the 
Vancouver  Military  Beservation. 

Also  locating  sites  for  new  company  and  other  quarters ;  surveys  for 
new  roads  and  of  the  old  Territorial  road  within  the  limits  of  this  reser- 
vation. 
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Lumber  River,  K.  C,  examination  and  survey  of 

Lynn  Harbor,  Mass.,  improvement  of 

19t. 

Maokinao  Harbor,  Mich.,  at  Biddle's  Point,  with  view  to  a 

breakwater,  examination  of 

Ifalden  River^ass.,  improvement  of , 
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If  anistique  Harbor,  Mich.,  improvement  of 

Manchester  Harbor,  Mass.,  examination  and  survey  of 

Manatee  River,  Fla.,  improvement  of 

Manistee  Harbo^  Mich.,  improvement  of. 
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Meadow  River,  W.  Va.,  examination  of 

Meberin  River,  Va.,  improvement  ot 
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EEarbor^  V.7.,  lmpn»Teni«ntdf , 

nCrMk,  UiH., ImenKement  of 

ffon  Hnber,  MIoh.,  impnneDieDtof... 

■nURivar,  0>>Limpn)Tement  of. 

EClrer.  Uo.  ftud  K>ai..  improvsmeat  of. 
Uver,  Ma.  from  lU  nwnth  to  OmwiIk, 
t  Harbor,  ff .  Y.,  impniTflmeDt  of ...... . 

'■nok,  Vt.,  Improieiiuiit  of 

Uud  BUekKlTort,  Ark.  udLL, Im 
U  Rtver.  Ts^iuilnaUon  of,  ibove  Cmi 
UBlTor.  Ltk,thimCundNi  toiiWDtb,ii 
^UoD,  oiamuucloB  of 

P. 

Ji,  Ej..  fliaiuliuti<ia  for  loo-harbor  ■(. 
BAodTuSlvon,  ir.C,  Imprars 
k«y  BlTer,T*.,lmpR>T«DSDtDf . 
ndB  RItot,  Hlw.,  Impnivwnml  i 
>  Blvar^.j.,  Itnpnirameat  of .. . 

tnllo,  Tex.,  unpToranenC  of 

mRItot.  Ud.Jmprovemfiitar 

no  Hiror,  K.T,,  niontb  of.  euiolnHtioii  uid  mrvarof. 
nt  BITOT,  Md.,  frDmBuiMliiit1ciBlll'alADilln([,Bxunl. 
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"rer  Harbor,  Mioh^FniproToniBiit'of!"."""!"!".!;!!; 

angaelle  Harbor.  Mlob.  Isoa  LaddlnirtOD) 
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liolonUiirbor,Obiu,toptoTBinentof '... 

KLakP,  Mich.,  harbor  llnea  In 
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kuBa  Harbor,  FlB.,  oiamtnation  and  survey  of 

B. 

Harbor!  Wii",  improfomeut of";il.'".'!I""""IIi;;I 

yRiv.r,  N.J.,  iiiiprovomenlof 

i«RiviT,X.J.,Hnpro<einentof 
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OlMapo,  CaL,  survey  of  harbor  at 

-o  Bay,  CaL,  near  entrance  to  Wilmington  Harbor,  for 

)r  harbor,  examination  of 
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iver,  S.C.,  improvement  of 
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I  River,  Ga.,  improvement  of,  above  Angnsta 

ti  River,  Ga.,improvemeut  of,  below  Augnsta 
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II  River,  Pa.,  improvement  of 

Harbor,  Mass,  improvement  of 

;  and  lake  frontier  defenses 

in  Harbor,  Wis.,  improvement  of 

>ad  Bay.  N.  Y.,  improvement  of 

jah  River,  Va.  and  W.  Va.,  improvement  of 

irt.  La.,  lakes  oonoecting  witn  Red  River  between 

,  Ark.,  and,  examination  of 

nt,  La.,  bridge  over  Red  River  at 

nry  River,  K.  J.,  improvement  of 

iver.  Wash.,  improvement  of 

Kivcr,  Cal..  examination  of  month  of 

sh  River,  Wash.,  improvement  of 

iver.  Wash.,  improvement  of - 

oie  River,  Wash.,  improvement  of 

irbor,  N.  Y.,  Great,  improvement  of 

irbor,  N.  Y.,  Little,  improvement  of 

iven  Harbor,  Mich^  improvement  of 

>rkecl  Deer  River,  Tenn.,  improvement  of 

ver,  X.  J.,  improvement  of 

.ss,  MissiMippi  River,  inspection  of,  improvement  at.. 

"t  Harbor,  Cono.,  improvement  of 

reek,  K.  Y.,  examination  of 

land,  N.  Y.,  improvement  of  New  Jersey  Channel 

imish  River,  Wash.,  improvement  of 

River,  Va.,  improvement  of 
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1  na» bor,  Conn.,  improvement  of 
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avoQ,  Miss.,  improvement  of 

1  Bay  Canal,  Wis.,  harbor  of  refuge  at 
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River  and  Bar,  Oregon,  examination  of 

Bay,  Wis.,  improvemant  of  harbor  at 

inns  Inlet,  N.  Y.,  improvement  of 

and  examinations  for  improvement  of  rivers  and  har- 
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annaRiver,  near  Havre  de  Grace,  Md.,  improvement  of. 

River,  Fla.,  improvement  of 

Harbor,  Vt.,  improvement  of 
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chie  River,  Miss.,  improvement  of 
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ir,  N.  C,  improvement  of 

River,  Mass.,  examination  and  survey  of 

River,  Mass.,  improvement  of 

;ta  River,  La.,  improvement  of 

«ake,  Miss.,  improvement  of 
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iver.  La.,  improvement  of 
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Bay  Harbor,  Mich.,  improvement  of 
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